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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Reteited AppHcaUons 

This application claims the benefit of the filing date of U.S. provisional patent 
application serial number 60/212.359. attorney doci(et number 25791.38. filed on 
June 19. 2000. the disclosure of which is incoNrporated herein by reference. 

This application is a contimjation-ini)art of the Ibltowing a 
appRcations: (1) U.S. utilty patent application serial ho. 08/454.139. attorney dod^et 
no. 25791.3!(». fHed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111.293. attorney docket no. 25791.3, 
filed on 12/7/1998: (2) U.S. utility patent application serial no. 09/510,913, attorney 
dodcet no. 25791.7.02. filed on 2/23/2000, vyhich claimed the benefit of the filing 
date of U.S. provisional appiicatloh no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350. attorney dodtet no. 25791.8.02, filed 
on 2/10/2000. which daimed the benefit of ttw filing date of U.S. provisional 
application no. 60/119,611, attorney dodcet no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02, filed on 
11/15/1999, vtfhich claimed the benefit of the filing date of U.S. provistonal 
appficatkm no. 60/108.558, attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183.546. filed oh 2/18/2000; (6) U.S. utility 
patent appiicatton no. 09/523.460. attorney docket no. 25791.11.02, filed on 
3/10/2000, whteh daimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent application no. 09/512,895, 
attorney docket no. 25791.12.02. filed on 2/24/2000i which claimed the benefit of 
the filing dates of U.S. pravisk)nal applicatkm no. 60/121.841, attorney docket no. 
25791.12. filed, on 2/26/1999 and U.S. provistonal appltoatton no. 60/154,047, 
attorney docket no. 25791.29, fited on 9/16/1999; (8). U.S. utttity appRcation no. 
09/511.941. attorney docket nb. 25791.16.02. fitod on 2/24/2000. which daimed the 
benefit of the; filing date of U.S. provistonal serial no. 60/121.907, attomey docket 
no. 25791.16. fited on 2/26/1999: (9) U.S. utiNty patent application no. 09/588.946. 
attorney docket no. 25791.17.02. filed on 6/7/2000. whtoh daimed the benefit of the 
filing date of U.S. provistonal patent appHcattori serial nb. 60/137.998. attorr»y 
docket rio. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122. attorney dodcet no. 25791.23.02. filed on 4/26/2000. which claimed the 
benefit dS the filing date, of U.S. (Movistonal applicatton no. 60/131.106. attorney 



docket no. 25791.23, filed on 4/26/1999. /Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203. attorney docket no. 25791.25, filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appiicatkxi no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent appiicatk>n no. 60/159.033, attorney docket no. 25791.37. 

10 filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of ttiese applications. 

Background of the Invention 
This inventk>n relates generally to wellbore casings, and in particular to 

15 wellbore casings that are formed using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outfk>w of drilling fluid into the fbnmatk)n or inftow.of fluki from the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be Installed in a tower borehole interval is lowered through a prevtously 
installed casing of an upper borehole inten^l. As a consequence of this procedure 
the casing of the lower intenfal is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward directton. Cement annul! are provided between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested anrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to requinsd cement pumping, cement 
hardening, required equipment changes due to large variattons in hole diameters 
drilled in the course of the weil, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 limitattonsofthe existing procedures for fbmningwellbores. 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular ntember and an expansion cone within the preexisting 

S structure, anchoring the tubular memt>er to the preexisting structure, axially 
displacing the expansion cone relative to the tubular nmmber by pulling the 
expanston cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to anc^her aspect of the present invention; a method of coupling a 

10 tubular member to a preexisting structure is provided thiat includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular memt>er by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular 'mennber, including: a 

15 waH thickness that varies less than about.8 %, a hoop yield strength that varies less 
than about 10 %, imperfections of less than atxxit 8 % of the wail thidcness, no 
faihro for radial expansions of up to about 30 %, and no neddng of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 

20 tubular member to a preexisting structure is provided that includes injecting a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displadrig the expansion oone relative to the 
tubular member by pulling the expariston cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
posittoning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expan^ble tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular memt>er by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first lobular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 

mora sealing members for sealing the interface between the first and second tubular 

i ... 

35 members. 
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According to another aspect of the present invention, a noethod of coupling 
an expandabto tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular nr»mt)er and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
S, structure, and axially displacing the expansion cone relative to the expendable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular noember includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 

10 portions of the tubular members and curing the sealant. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stnjcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure^ and qxially displacing the expansion 

IS cone relative to the tubular inember by puliing the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interfece beb^n the tubular member and the preexisting 
structure. 

20 ' According to another aspect of the present invention, am 

tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expanston cone relative to ttie expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
indudes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular men4)er and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intennediate portion. 



According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that includes positioning the 
expandable tubular member and an expansion cone within the pree)dsting structure* 
anchoring ttie expandable tubular member to the preexisting structure, and axlally 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansipn cone through the expandable tubular jmerhber by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axialiy displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member 

15 According to another aspect of the present Invention, a method of coupling a 

tubular rhember to a preexisting structure is provided that includes positioning the 
' tubular mernber and an expansion cone withirl the preexisting structure, anchoring 
the tubular member to the preexisting stnicture, axialiy displacing the expansion 
cone relative to the tubular member by pulling the expansion corie through the 

20 expandable tubular member, and injecting a curable fluktic sealing material between 
the tubular member and the fmexisting structure prior to axialiy displacing the 
expansion cone.. 

According to another aspect of the present invention, a method of coupling a 
tubular nriember to a preexisting structure is provided that includes 

25 positioning the tubular member and an exparislon cone witNn the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axialiy displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular memt)er to the preexisting structure by heating a portion of the tubular 
memt)er, arid axialiy displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. 



According to another aspect of the present invention, a method of coupling 
ari expandable tubular member to a preexisting structure is provkJed that includes 
positioning the expandable tubular niemt>er, an expansion cone, arKi an anchoring 
device within the preexisting structure,^ positioning the androring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansbn cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular rriember to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone wittiln the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member. 

According to anotiier aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position of an expansion cone wittiin the preexisting stnicture, driving the 
IS expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubttor member. The first and sieoond directions are different 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexistirig structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisflng structure, jreleasing the resHient anchor, and axially displacing the 
expansion cone wHhin the expandable tubular rnember. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided ttiat includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring tiie expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting sfaucture is provided that includes 
placing tt^ expandable tubular member and an expansion cone into the preexisting 
staucture. placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting staucture, and 
axially displacing tiie expansion cone. 
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Aocording to another aspect of the present invention, a method of coupling 
an expandable tubular niember to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by injecting a quantity of a hardenable fiuidic material into the preexisting 
structure, at least partially curing the hardenable fiuidic sealing nrtaterial, and axiatiy 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular memt)er 
in a downward direction. 

According to anQther aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 placing the - expandable tubular member and dn expansion cone within the 
preexisting structure, injecting a quantity of a first fiuidic material having a first 
density into the region of the preexisting structure outeide of the expandable hJbular 
member, and Injecting a quantily of a second fiuidic material having a secohd 
density into a portion of the expandable tubular member bel(m the exp^ 

20 The second density is greater than the first density. 

Aocording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting struchjre is provided that indtkles 
pladng the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expanston cone. 

According to another aspeict of the present invention, a method of coupling 
ah expandat>le tubular memt>er to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member 

According to another aspect of the present invention, an apparatus for 
coupling a tubular niember to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, and an expansion cone movably 

35 coupled to the expandable tubular memt)er and adapted to radially expand the 
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expandable tubular member, Including: a housing including a tapered first end and a 
second end, one or more grooves fonned in the outer surface of the tapered first 
end. and one or nrlore laxial flow passages fluidiciy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mmtber, an anchoring device adapted to couple the 
expandable tubular member to the preexisttng structure, and an expansion cone 
movably coupled to the expandable tut)ular niember and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10. annular member, having: a wall thickness that vari^ less than about 6 %. a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wail thiclcness. no failure for radial expansions of up to dtx)ut 30 %. and no 
necking of the walls of the annular memt>er for radial expansions of up to about 
25%. 

15 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexistihg structure is provkled that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tutHilar member. The expandable tubular hniBmber includes: a ftrst 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connedkm 
Including: one or more sealing members for sealing the interface betweer) the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provMed ttiat 
includes an expandable tubular member, an anchoring device adapted to couple the 
. expandable tubular member to the preexisting structure, arni an expansion cone 
movably coupled to the expandat)le tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
dl a lubricant coupled to the intericH* surface of the tubular member. 

According to anottier aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stixicture is provkled tiiat 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 

8 



movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and ah expansion cone 
movably coupled to the expandable tubular member and adapted to radially exparui 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interfeice between t^ie tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 

20 morestots. 

According to another aspect of the present hnventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular meml)er;an anchoring device adapted to couple the 
expandable tubular member to the preexisting structira, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to ttie first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable UJbular member to a pree)dsting structure is provided that 
includes an expandable tubular membier, an anchoring device adapted to couple the 
expandable tubular member to Vhe preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveabie fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an expansion ccMie coupled to the first support member, an 
expandabte tubular member coupled to the expansion cone, and an anchoring 
devtoe coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure/ The anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a first support member, a second support member coupled to the first 
support rnember, an expansion cone coupled to the first support member, an 
15 expandable tubular member coupled to the expansion cone, and ah explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

Aoeording to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
20 includes a support member, an expandable expansion bone coupled to the support 
nnember, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus Ibr 
coupling an expandable tubular rnember to a preexisting structure is j^rovided that 
includes a support rnentber, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for' 
coupling an expandable tubular to a preexteting structure is provided that IndiKies a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
shape memory metal inserts, and a heater coupled to tlie support memt>er in 
. opposing relation to the shape ni^TK)ry metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an e)9an$iori cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
reslHent anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 

5 panels coupled to the expandable tubular txxly, and a release member releasably 
coupled to the resilient panels adapted to cohtroilabiy release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
indiKles a support member, an expansion cone coupled to the support member, an 

10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandat)le tubular member. Including: one or more spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. . 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion, cone coupled to the support memt)er, dn 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor couf^ to the expandable tubular member, including: one or rrore petol 
baskets pivotally coupled to the expandable tubular rnembe^^ . 

20 According to another aspect of the present invention, an apparatos for 

coupling an expandatde tubular member to a ppee)dsting stmcture is provided that 
includes p support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansim cone, including: a stotled 
portion provided at one end. of the expandable tubular member. 

25 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone, an expandable tubular member 
coupled to tine expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular mOTiber, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of flie mass is greater than the yield strength of \t\e e)q>andable tubular member. 

According to anoth^ aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member including a fluid passage, an expansion cone coupled to 

35 the support member, an expandable tubular member coupl^ to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
Joint, a fluid chamt)er coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular memt>er between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a niethod of coupling a 

hibular nfiember to a preexisting structure is provided that includes positioning the 
tubular niember and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, rennoving the expansim cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an . apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the i3reexisting 
structure, axfaliy displadng the expansion cone, removing the expartsion cone, and 

1 5 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG. la is a fragmentary cross-sectional illustration of the plaoement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary crossHsecUonal illustration of the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1cis a fragmentary cross-secUonat illustrafion of the apparatus of FIG. 
l b after initiating the axial displacement of the exparo^ 
25 FIG. Id is a fragmentary cross-secHonal illustration of the apparatus of FIG. 

lb after Initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion coiie. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the cornpletion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross-sectionat illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-secUonal illustratton of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectiondi illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 

casing and an open hole in a subtenBnean formation. 

i 

FIG. 2b is a fragnoentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary crc^s-^ectional illustration of the apparatus of FIG. 
2b after Initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
2b after initiating the axial displacenient of the expansion oone by pulling on the 
expansion oone and also by ir>jecting a pressurized fluid below the expansion oone. 

FIG. 2e is a fragmehtary cross-sectional illustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustratton of the apparaitus- of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fraigmentary cross^sectibnal illustration of the plaoement of an 
erhbodiment of an apparatus for expanding a tubular nnember within a wellbore 
casing. 

FIG. 3b is a fragmentaiy ooss-secttonal illustratton of the apparatus of FIG. 
3a after anchoring the expandable tubular nniember of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragrnentary cross-sectional illustratton of the appanatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expanston of the expandable tubular m6mt)er. 

FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 
shock absorbing system for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use In \he expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional Illustration of an emtxxHment of an expandable 
tubular memt)er having a slotted lower section for use in the apparatus of FIGS, la 
tp3d. 

FIG. 7 is a cross-sectiondl illustration of an emtxxiiment of an expandable 
5 tubular member having a pre-expanded upper pcMlion for use in the apparatus of 
FIGS, la to 3d, 

FIG. 8 is a cross-sectional iilustration of an embodiment of an expandable 
tubular member having a stotted upper section for use in the apparatus of FIGS, la 
to3d. 

10 FIG. 9 Is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. Ida is a fragmentary cross-secHonai illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the Injection of a non-hardenable fliuldic material Into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-secHonal illustration of the. apparatus of FIG. 
1(M) during the Injection of a hardenabte fiuidic sealing material into and out of the 
20 apparatus. ^ 

FIG. lOd is a fragrnentary cross-secHohal illustration of the apparatus of FIG. 
10c after the placement of a valve closure element in^ the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe a fragmentary cnoss-sectidnai illustration of the apparatus of FIG. 
25 lOd after anchoring tlie expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a Iragmentary crbss-secttonal illustration of the apparatus of FIG. 
lOe after initiating the axial displacenrieht of the expansion 

FIG. lOg is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacement of the e)9>ansk>n cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIO. 10i is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an attemative 
S embodiment xrf an apparatus tor coupling an expandable tubular nrmmber to a 
preexisting structure. 

FIG. 1 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1 b after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
tlie anchoring devioe. 

15 FIG. lie Is a fragnientary cross-sectional lllustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring devioe. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiating the axial displacement of the expansion oone and the dleacHvatsd 
anchoring devioe. 

20 FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the completion of the radid expansion of the expandable tubular member. 
FIG. 12a is a fragmentary cross-sectional illustration of an attemative 

embodirhent of an apparatus for coupling an expandable tubular immber to a 

preexisting stmcture positioned within a wellbore. 
25 FIG. 12b is a fragmentary cross-secHonal illustration of the apparatus of FIG. 

12a after expandir^ the expandable expansion cone In order to anchor the 

expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12b after initiating the axial displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentary cross^ctional illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within a wellbore. 
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FIG. 1 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory nietal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 1 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross^ecUonal illustration of the apparatus of FIG. 
. 13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-secUonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary qoss-seotional illustration of the apparatus of FIG. 
t4a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
14b after Initiating the axial displacement of the exparidable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary ooss-sestional iilustratipn of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expanston cone. 

FIG. 14e is a fragmentary qnoss-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore 

FIG. 14f is a fragmentary dross-sectiohai illustration of the apparatus of Rd. 
i4e after initiating the axial displacement of the expansion cone relative to the 
e)9andable tubular inember. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross*sectidnal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positk>ned within a wellbore. 

FIG. 1 5b is a fragmentary cross-sectional illustratk>n of the apparatus of FIG. 
30 ISa after coupling the hdsllient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
15b after initiating the axial displacernent of the expanston corie. 

FIG. 15d is a fragmentary cn>ss-sectk)ndl illustratton of the apparatus erf FIG. 
15c after completion of the radial expansion of the exparidable tubular member. 
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/- FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 

apparatus of FIG. 15a. 

P FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 

coiled resilient member. 

^ 5 FIG. 17d is a top view of an alternate embodinient of a resilient anchor for 

use in the apparatus of FIG. 15a. 
^ FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 

resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an altemate 
1 0 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-sectional top view of the resiRent anchor of 
^ FIG. 18a after releasing the resilient elements. 

FIG. 19a Is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. ' 
1$ FIG. 19b is a cross-sectional view of the expandable tubular rnember of FIG. 

^ 19a. 

FIG. 19c Is a bottom view of the expandable tubular member of FIG. 19a. 
FIG. 20a is a fragmentary cross-eedional illustration of an altsmative 
embodiment of an apparatus for coupling an expandable tubular member to a 
r- 20 preexisting structure positioned within a weitbore. 

FIG. '20b is a fragmentary cross-sectional lllustratioh of the apparatus of FIG. 
^ 20a after coupling flie anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-secUonai illustration of the apparatus of FIG. 
^ 20b after initiating the axial displaoement of the mpansion oone. 

25 FIG. 20d is a fragrnentary cross-sectional illustration of the apparatus of Fl^^ 

20c after oompietton of the radial expansion of the expandable tubular member. 

FIG. 21 a is an illustratfm of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21 b Is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the splices. 

r FIG. 22a is an illustration of an alternative embodiment of the anchor of the 

apparatus of FIG. 20a. 

p FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 

the spikes. 
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FIG. 22c is a cross-secttonal illustration of the petals of the anchor cf FIG. 

22a. 

FIG. 23a is a fragmentary cross-secOonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to d 
5 preexisting structure positioned wittiin a wellbore. 

FIG. 23b Is a fragmentary cross-sectional illusbration of the apparatus of FIG. 
20a after Injecting a quantity of a hardenable fluldic sealing material into the open 
hole wellbore section proximate the lower section of the exparidable tubular 
member. 

10 FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after pennltting the hardenable fluldic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
23c after Initiating the axial displacement of the expansion cone. 

FIG. 23e Is a fragmentary cross-sectional Hlustratiori of .ttie apparatus of FIG. 
15 23d after completion of ttie radial expansion of tiie expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an alteniafive ^ 
embodiment of an apparatus and method for opupUng isin expandable tubular 
member to a preexisting structure positioned witiiin a wellbore casing and an open «^ 
hole \wellbore section. 

20 FIG. 24b is a fragrnentary cross-sectonal illustration of ^ 

24a after releasing the padcer. 

FIG, 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. ^ 
24b after extruding the expandable tubular member off of Uie expansion oone. 

FIG. 25a is a fragnientary cross-secOonai illustration of ari alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned witiiin a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustraition of the apparatus of FIG. 
25a after injecting a quantity of a fiuidic material into ttie expandable tubular "1 
30 member having a higher density tiian the fluid within the preexisting structure 

outside of the expandable tubular member. . 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of ttie expansion cone. ^ 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
embodbnent of an apparatus and method for coupling an expandalile tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentaiy cross-sedional illustration of the apparatus of FIG. 
26a after the initiation of the radial expansion (vocess. 

FIG. 26c is a fragmentary cross-sectional ilustratkm of. the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 Is a flow chart illustration of a preferred embodiment of a rhethod of 
coupling an expandable tubular to a preexisting staicture. 

FIG. 28 is a cross-sectional illustration of an expoidabie tubular coupled to a 
preexisting structure usirtg an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of bdiai 
pressure to the expandable tubular member of FIG. 28. • 

Detailed Description 

A nriethod and apparatus for coupling tubular members to a preexisting 
sbucture is provided. In a prefen^d embodiment, the tubular membera are coupled 
to the preexisting stmcture by radially expanding the tubular members into contact 
with the preexistihg structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 
structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubulal' members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGSi la. lb. tc. Id. 1e.' 1f and 1g. a prefened 
embodfanent of a m^od and apparatus for ooupKrig an expandable tubular member 
to a preexisting stmcture wIM be described. Referring to Fig. la, a weiibore casing 
100 is positioned within a subterranean fbnncrtion 105. The wellbore casbig 100 
inay be positioned in any brientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation peribnned upon the surrounding 
subterranean fomiation 105. As will be recognized by persons having ordinary skill 
in the art. the openings 1 10 can adversely affect the subsequent operation and use 
of wellbore casing 1 GO unless they are sealed off. 

In a preferred embodiment, an apparatus 115 Is utilized to seal off the 
openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utiized to form or repair wellbore casings, pipeiines. or stnictural 
supports. 

The apparatus 115 preferably indudes a flist suppbrt member 120. a seoorKj 
support member 125, an expansion cone 130. an anchoring device 135. and 
expandable tubular member 140.'and one or more sealli^ members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support niember 120 is further coupled to the anchoring 
device 136, The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 135. The firet support member 120 
may, for example, be conventional commerdaily avaHaUe slidt wire, braided wire, 
colled tubing, or drilling stock material ' 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support menrjber 125 is further coupled to the 
expansion cone 130. The second support member 125 |s preferably adapted to 
pemyt the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may. for example, be conventionai 
commercially available slick wire, brakled wire, coifed tubing, or driiUng stdck 
material. 

20 The expansion con6 130 Is coupted to the second support member 125. The 

expansion corw 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expanston cone 130 is axially displaced reldtive to the 
expandabfe tobuiar member 140. In a prefened embodiment, the expanston cone 
130 is provided substentiany as discto^ed In one or more of the folbwing: (l) U.S. 

S uHWy patent applkatton serial no. 09/454,139. attorney docket no. 25791.3.02. fifed 
on 12/3/1999. whteh claimed the benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/1 11.293. attorney docket no. 25791.3. filed on 12rr/1998; (2) U.S. 
utility patent appileatton serial no. 09/510.913, attorney docket no. 25791.7.02. fifed 
on 2/23/2000. which datmed the benefit of the filing date of U.S. provisional 

0 application no. 60/121.702. fifed on 2«J5/1999: (3) U.S. utility patent applteatton 
serial no. 09/502.350. attorney dod<et no. 25791.8.02. fifed on 2/10«>000. whfeh 
dalmed the benefit of the filing date of U.S. provistonal applteatton no. 60/119,611. 
attorney dod<et no. 25791 .8; (4) U.S. udilty patent application serial no. 091440.338, 
attorney dodcet no. 25791.9.02, fifed on 11/15/1999. whid> daimed the benefit of 
the filing date of U.S. provistonal applteation no. 60/108,558, attorney docket no. 
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25791.9. filed on 1 1/16.1£l98; (5) U.S. provisional patent application no. 60/183!546, 
filed on 2/18/2000; (6) U.S. ufility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed ttte tienefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2/24/2000. 
which dalnied the twnefit of the filing dates of U.S. provisional application ho. 
60/121.841. attorney docket no. 25791.12, filed oh 2/26/1999 arid U.S. provistonal 
applkatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whfch claimed th6 bermUl of the filing date of U.S. provisional patent applicatidn 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal applicatton 
na 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisk)nal applteation no. 60/143,039, attorney docket no. 
25791.26. Died on 7/9/1999; (13) U.S. proviskmal patent applicatton serial no, 
60/162.671. attorney dociwt no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applkatton no. 60/159.039. attorney docket no. 25791.36. fltod on 10/12,1999; (15) 
U.S. provistohial patent applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whfch are 
incorporated herein tiy reference. 

The anchoring devtoe 135 is coupled to the fiist support memtwr 120. The 
anchoring device 135 is preferebly adapted to be oontrollably couptod to the 
expandabto tubular member 140 and the wellbore casing 100. In this manner, the 
anchoring device 135 preferably oontrollably anchpre the expandable tubular 
member 140 to the wellbore casing 100 to fadlitate the radial expanston of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a prefenred embodiment, the anchoring device 135 iiidudOs one or more 
expandable elements 150 that are adapted to controllably extend from the body of 
the anchoring device 135 to engage both the expandable tubular member 140 and 



the weNbore casing 100. In a preferred embodiment, the expandable elemente 
are actuated using fluidic pressure. In a prefeired embodiment, the anchoring 
device 135 is any one of the hydraulically actuated packere oommerdaily available 
from HaliitKirton Energy Services or Bairar-Hughes. 

The expandable tubular member 140 is removably coupled to the expansion 
cone 130. The expandable tubular member 140 Is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 Includes one or more 
anchoring windows 155 for pemiitting the expandable elements 150 of the 
anchoring device 135 to engage the weilbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
Includes a lower section 160. an intennediate section 165. and an upper section 
170. in a prefen«d embodiment, the lower section 160 includes the anchoring 
windows 155 In order to provide anchoring at an end portion of the expandable 
tubular mender 140. In a prefened embodiment, the wall thickness of the lower and 
intennediate sections. 160 and 165. are less than the wall thickness of the upper 
sectton 170 In order to optimally couple the redlally expanded portkm of the 
expandable tubular member 140 to the weilbore casing 100. 

In a preferred enr|bodiment. the expandable tubular member 140 is further 
provided substantially as disck)sed In one or more of the fbltowing: (1) U.S. utility 
patent appHcatton serial no. Oa/454,139. attorney docket no. 25791.3.02. filed on 
12(3/1999, whk:h claimed the benefit of the flHng date of U.S. provistonal patent 
appHcation no, 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utlBty patent applkation serial no. 09«10;913, attorney docket no. 25791.7.02, filed 
on 2«3«000, whteh claimed jttw benefit of the filing date of U.S. provistonal 
applk»tk)n no. 60/121.702. filed on 2/25/1999; (3) U.S. utilify patent appikatkin 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the fHIng date of U.S. proviskmal appHcatkm no. 60/1 19,61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440,338, 
attorney docket no. 25791.0.02. filed on 11/15/1999. whfch claimed the benefit of 
the filing date of U.S. provisk)nal application no.. 60/1 08.558, attom^ dodtet no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatkm no. 60/183,546, 
filed on 2/18«000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10«oOo, which claimed ttie benefit of the filing date of 
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U.S. provisional applicalion no. 60/124,042. filed on 3/1 1/1999; (7) U.S. uUHty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
wtiich claimed ttie t)enefit of the fiOng dates of U.S. priovisiohai application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appiicatk)n no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utinty appl|catk>n no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2^4/2000, which claimed the t>enem of ttte filing date of U.S. provtsk)nai serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whrch claimed the benefit of the filing date of U.S. proviskmai patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/569.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, virtJich claimed the t)enefit of the filing date of U.S. provisional appltoation 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appliratipn no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appllcatton no. .60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appllcatton no. 60/159,033, attomey docket no. 25791.37, 
fited on 10/12/1999: and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the dlsdosUres of wtifch are 
incorporated herein tiy reterenoe. 

The sealing memt)ers 145 are ooiiq)led to the outer surfiaoe of the upper 
portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluMtely seal the mterfaoe between the radially 
expanded expandabto tubular membi»r 140 and the wellbore casing 100. in a 
prefened embodiment, ttte apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 
opening 110. 

As illustrated in FIG. la, the apparatus 1 15 is preferably positioned wHhln the 
wellbore casing lOO wlUi ttie expandable tubular nnember 140 positioned In 
opposing relation to ttie opening 110. In a prefened embodiment, ttie apparatus 
115 includes a plurality of seaflng members 145 ttiat are positioned above and 
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below the opening 110. In this manner, the fadial expansion of the expandable 
tubular member 140 optimally fluidioly isolates the opening 110. 

As Illustrated in FIG. l b. the apparatus 1 15 Is then anchored to the weilbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 Is extended 
from the anchoring device 135 through the oonesponding anchoring vvlndow 155 In 
the expandable tubular member 140 Into intimate contact with the weilbore cadng 
100. In this manner, the lower section 160 of the expandable'tubular member 140 is 
removably coupled to the weilbore casing 100. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
liTjected into the annular space between the unexpended portion of the tubular 
member 140 and the weilbore casing 100. The coihpresslble cement and/or epoxy 
is then pemiitted to at least partially cure prior to the initiation of the radial expansion 
process, in this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated in FIG. 1c, the expansion cone 130 Is then axially displaced by 
flying an. axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular mernber 140 Into Intimate contact v»»lth the walls of the weilbore 
casing 100. 

In an alternative embodiment, as Illustrated in FIG. id, the axial 
displaoemefit of tte expansion cone 130 enhaiiced by injecong a pressurized 
HuWIc materiel into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial fbice Is applied to the 
lower aiwularfk» of the expansion cone 130 usir^ the pressurized fluWIcmateri^^^ 
In this manner, a temporary need for irtcreased axial toroa during the radial 
expansion process can be easily satisfied. 

As IHustreted m FIGS. 1e, If. and 1g. after the mpandable tubular member 
140 has been radially expanded by the axial displaoement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizIng the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the weilbore casing 100. 

As illustrated in FIG. 1g, In a preferred embodiment, the opening 1 10 In the 
weilbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, r^rs to the weltbore casing 100 are optimaliy provided. More 
generaiDy. the . apparatus 115 is used to re|»ir or fonm wellbore casirigs. pipelines, 
and stnicturai supports. 

Refening to FIGS. 2a. 2b, 2c 2d. 2e and 2f, an altemative embodiment tita 
method and apparatus for coupling lan expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a. a weHbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
weHbore casing 200 and the open hole wellbore section 205 may be posHlohed In 
any orientation from the vertical direction to the horizontial direction! 

In a prefelfFBd emtxxliment, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portion of the weiibore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. l\4ore 
generally, the apparatus 215 is preferably utilized to form or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220. a second 
support member 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular meird)er 240, one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is (M^eferabiy adapted to be coupled to a 
surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluldic materia and/or electrical cunent and/or communication signals 
from a surfooe location to the anchoring device 235. The first support member 220 
may. for example, be conventional commercial^ available slick wire, braided wire, 
colled tubing, or drillr^ stock material. 

The second support member 225 is preferably adapted to be coupled to a 
sivfoce locatton. The second support member 225 is further coupled to the 
expanston icone 230. The second support ntember 225 is preferably adapted to 
pennit the expanston cone 230 to be axially dteplaced relative to the first support 
member 220. The second support member 225 may.'for example, be conventtonal 
commercially available sUck wire, brakjed wire, coiled tubing, or drilling stock 
material. 

In an altemative Embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support ntember 225 is coupled to a 
surface support structure. 
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The expansion Gone 230 is (XMpled to the second support m^n^ The 
expansion cone 230 is preiarabiy adapted to radially expand the expandable tutelar 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a prefened embodiment, the expansion corn 
5 230 is provided substantially as disclosed in one or more of the following: (1)U.S. 
utility patent application serfai no! 09W54,139, attorney docket na 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provlsidnaf patent 
application no. 60/111.293, attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. piovlstonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utflity patent applteaUon 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing, date of U.S. provistonal application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent appllcatmn serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional applicafion no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatkMi no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm na 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility paterit 
applcatton no. 09/512.895^ attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the fi«ng diries of U.S. provisional appllcatfon no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appUcafion no. 60/154,047, attomey docket no. 25701,29, filed on 9/16/1999; (8) 
U.S. utUty appljcatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4/2000, whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attonrwy docket no. 25791.16, filed on 2/26/1999; (9) U.S. uflOty patent 
applfcatton no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7. 2000. 
whteh Claimed the benefit of the filing date of U.S. provistonal patent appHcation 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiflty patent application no, 09/559,122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which claimed the benefit of the filing date of U.S. provlstor^i application 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146,203, attomey docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039, attomey docket no. 
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25791.26, filed on 7/8/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attoniey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlskmal patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. provistohal patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, fited on 11/12/1999, the disclosures of whtoh are 
incorporated herein by reference. . 

The anchoring device 235 is couple to the first support membier 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 

10 expandable tubular member 240 and the open hole weltbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facilitate the radial 
expansion of the expandabto tubular member 240 by the axial displacement of the 
expanston cone 230. In a prefenned embodiment, the anchoring device 235 includes 

15 one or more expandabto elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the fiexible coupling element 
255 and the open hoto wellbore section 205. In a preferred embodiment, the 
expandable elements 260 are actuated using fiuidic pressure, in a prefened 
embodiment, the anchoring device 235 is any one of the hydraullcally actuated 

20 packers conrmerdally avaltobto from Halliburton Energy Services or teker-Hughes. 

The expandable tubular member 240 Is removably coupled to ttie expanston 
cone 230. The expandable tubular member 240 is further preferably coupted to the 
flexibte coupling element 255. 

In a preferred embodmient, the expandable tubular member 240 further 

25 includes a lower sectton 265, an intermediate sectton 270, and an upper sectton 
275. In a preferred embodiment, the lower sectton 265 Is coupled to the fiexiMe 
coupling element 255 in ordeir to provide anchoring at an end portton of the 
expandabto tubular member 240. In a preferred embodiment, the wall thickness of 
the tofwer and intennediate secttons, 265 and 270, are toss than the wall thickness of 

30 the upper sectton 275 in order to optimally coupto the radtolly expanded portton of 
the expandabto tubutor member 240 to the ^llbore casing 200 and the open hole 
wellbore section 205. 

in a preferred embodiment, the expandable tubular memt>er 240 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

35 patont applicatton serial no, 09/454.139, attorney docket no. 25791.3.02. filed on 
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12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicaUon no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attoniey docket no. 25791.7,02. filed 
on 2/23/2000. which claimed the t)enefit of the filing data of U.S. proviskMiai 
5 applicatton no 60/121.702. filed on. 2/25/1999; (3) U.S. utility patent 8«>pllcatk)n 
serial no. 09/502.350. attonwy docket no. 257&1.8.02, filed on 2/10QOOO. which 
claimed th^ twnefit of the fiUng date of U.S. proviskwial applteatkm no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteatlon serial no. 09^440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
0 the filing date of U.S. proviskwial applicatkm no. 60/108.558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
15 applk»tk)n no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provistonal applicatton no.. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
iapplteatkm no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511.941. attomey docket no. 25791.16.02. filed on 
20 2«4C000. which claimed the beni9fH of the filing date of U.S. provistonal serial no. 
60/121 ,907, attomey docket no; 25791.16, fitod on 2/26/1999; (9) U.S. utility patent 
applcatton no. 09/588.046. attomey docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 
25 utWIy patent applicatton no. 09^59.122. attorney docket no. 25791.23 02, fBed on 
4/26/2000, whl(^ daimed.the benefit of the filing data of U.S. provistonal applicatton 
no. 60/131,106, attorney docket no. 2579i;23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attomey docket no. 2579t.25. fitod on 
7/29/1999; (12) U.S. provistohal applteatton no. 6d/143.039i attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteatton serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appficatloh no. 60/159.039. attomey docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provisional patent applteatton no. 60/159.033. attomey docket no. 25791.37. 
fitod on 10/12/1999; and (16) U.S. provistonal patent applteatlon no. 60/165.228, 
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attorney docket no. 25791.39. filed on 11/12^1999. the disclosures of which are 
Incoiporeted heratin by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of ttie expandable tubular member 240. The iqjper sealing 
5 members 245 are preferably adapted to engage and fluidicly seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casbtg 200. In a prefened embodiment, the apparatin 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of tha 

10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluidicly seal the Interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment» the apparatus 215 includes a 
plurality of lower sealing members 250. 

15 - The flexibtle coupling element 255 is coupled to the lower portion 265 of the 

expandable tubular member 240. The flexible coupling element 255 Is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the waBs of the open bote wellbore section 205. In this manner, the lower portion 
265 of the expandabte tubidar member 240 is couptod to the walls of the open hole 

20 wellbore^ section 205. In a prefened embodiment, the flexible coupling element 255 
Is a slotted tubular member, in a prefened embodiment, the flexible coupling 
element 255 Includes orte or more hook elements for engaging the walls of the open 
hole weillbore section 205. 

As illustFated in FIG. 2a. the apparatus 215 is prtferably poslttoned with the 

25 expandabte tubular member 240 positkMWd in overlapping retelton wKh a portion of 
the wellbore casing 200. In this manner, the radially expanded tubuter member i240 
is coupted to the kiwer porltoh of the wellbore casing 200. In a prefened 
embodiment, the upper sealing mernbere 245 are posltkxted in opposing relatkxi to 
the tower portton of the wellbore casing 200 and the lower seaHng membere 250 are 

30 positkined in opposing relation to the walls of the open hoto wellbore sectton 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hoto wellbore section 205 is optimally fkJidtoly 
seated. 

As illustrated in FIG. 2b, the apparatus 215 is then anchored to the open 
35 bote wellbore section 205 using the anchoring devtee 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is rediaily extended from anchoring device 235 causing the flexible coupGng 
element 255 to rediaily expand Into intimate contact with the waUs of the open hole 
wellbofe section 205. In this manner, the lovver section 265 of the expandable 
tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an attematlve embodiment, a compressible cement and/br ep(»(y Is then 
injected into the annular space between the Mnexpanded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
205. The compressible cement and/pr epoxy is then pemfiitted to at least partially 
cure prior to the initiation of the radjal expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As Illustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 
15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the axial 
20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material Into, the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is appHed to the 
lower annular face of the expansion oone 230 using the pressurized fluidic rrtaterial. 
In this manner, a temixirary need for increased axial force during the radial 
25 expansion process can be easily satisfied. 

As illMtrated In FIGS. 2e and 2f. after the mpandable tubular member 240 
has been raitfally expanded by the axial displacement of the expansion cone 230. 

the firet support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular meivber 240 by de-pre^urizing the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
weHbore casing 200 and the open hole wellbore secBpn 205. . 

Referring to FIGS, 3a. 3b. 3c and 3d. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a premdsting 
structure will be described. Refening to Fig. 3a. a wellbore casing 300 is positioned 
35 within a subterranean fbnnation 305. The wellbore casing 300 may be positioned In 
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any orientation from the vertical direction to the horizontal direcBon. The wellt)ore 
casing 300 further Includes one or more openings 310 thdt may have been the result 
of unintentional damage to the welllxm casing 300, or duelo a prior perforation or 
fracturing operatioh performed upon the suirounding subterranean fomuitiori 305. 
5 As will be recognized by persons having ordinary skiH in the dirt, the openings 310 
can adversely afFect the subsequent operation and use of the weilbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellborei casing 300. More generally, the apparatus 315 is 
10 preferably utilized to fonn or. repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoririg device 330, an expandable tubular member 335. and one or 
more sealing members 340. 

IS The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic ihaterials and/or electrical current and/or communication 
signals from a eurface location to the anchoring device 330. The support member 

20 320 may. for example, be conventional cmwriercially available slide wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion corie 325 coupled to the support member 320. The 
expansion cone 325 Is prefeirably adapted to radially expand ttie expandable tubular 
member 335 when ttte expert cone 325 Is axially displaced relative to ttie 

25 expandable tidHilar member 335. In a preferred embodiment, ttie expansion cone 
325 is provided substantially as disclosed in one or more of ttie following: (1) U.S. 
utility patent application serial no. 09/454,139. attorney doctot no. 25791.3,02, filed 
on 12/3/1999. which claimed ttie benefit of ttie filing date of U:S. provisional patent 
application no. 60/111,293. attorney docket nb. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510.913. attorney (pocket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttie benefit of ttie filing date of U.S. proviskmal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no., 25791.8.02. filed on 2/10/2000, which 
claimed Uie benefit of ttie filing date of U.S. provisional application no. 60/119,611. 

35 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 



attorney docket no. 25791.9.02. fUed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appypation no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. proviskmai patent applk»tk)n no. 6W183.546. 
filed on 2/ia«)00; (6) U.S. utility patent applicatkm np. 09«23.460. attorney docket 
5 no. 25791.11.02. filed on 3/1W2000. which claimed the benefit of the filing date of 
U.S. provisional applicatkMn no. 60/124,042. filed on 3/1 1/1999; (7) U.S, utility patent 
appHcation no. 09/512.895. attorney docket no. 25791.12.02* filed on 2/24/2000. . 
which claimed the benefit of ttie filing dates of U.S. provistonal appHcation no! 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
10 applk»tk>n no. 60/154.047. attorney docket no. 2579129. filed on 9/16/1999; (8) 
U.S. utinty application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed ttie benefit of the filing date of U.S. provistonal serial rib. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (0) U.S. utilKy patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
15 whteh claimed ttie benefit of ttie filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. 2579117. filed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26Q000. which claimed the benefit of the filing date of U.S. pruviskynal applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
» provistonal - applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attomey docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provisional 
applfcaflon no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
S U.S. provistonal patent appHcation no. 60if159.033. attorney docket no. 25791 .37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165.228! 
attomey docket no. 25791.39. fitod on 11/12/1999. the disctosures of which are 
incorporated herein by faience. 

The anchoring device 330 is coupled to ttie support member 320 and the 
0 expanston cone 325. The anchoring devtoe 335 is preferably adapted to controllably 
coupled to ttie expandable tubular member 335 to ttie wellborB casing 300. In ttils 
manner, ttie anchoring device 330 preferably controllably anchors ttie expandable 
tubular member 335 to the wellbore casing 300 to facilitate ttie radial expanston of 
ttie expandable tubular member 335 by ttie axial displacement of ttie expanston 
5 cone 325. In a prefened embodiment, ttie anchoring device 330 includes one or 
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more expandable elemenis 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
eiements 350 provided in the expandable tubular niember 335. In a preferred 
embodiment, the radial displacement of the engagement elemente 350 couples the 
expandable tubular member 335 to the weHbore casing 300. In a preferred 
embodiment, the expandable elements 345 sire ptetons that are acbiated using 
fluidic pressure, in a prefened embodiment, the anchoring device 330 is any one of 
the hydraulicaHy actuated anchoring devices commercially available from Hailburton . 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable elements 345 are explosive 
devices that controllably generate a radially directed explosive force for radially 
displacing the engagement eiements 350. In a prefenred embodiment, the explosive 
expandable eiements 345 are shaped explosive charges commerdaliy available 
from Halliburton Energy services. 

The expandable tubular member 335 is rernovably coupled to the expansion 
cone 325. in a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the wails of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
InchJdes a lower section 355, an intennedlate section 360, and an upper section 
365. In a preferred embodiment, the lower section 355 includes the engagement 
device 350 in order to provide anchoring at an end portion of the expandable tubular 
merhber 335. In a preferred embodiment, the waU thickness of the lower and 
intennedlate sections. 355 and 360, are less than the waR thickness of the upper 
sectkMi 365 in order to optimally couple the radially expanded portkm of the 
expandable tubular member 335 to the wellbore casing 300. 

In a preferred embodiment, the mpandable tubular member 335 is further 
provided substantially as disclosed in one or more of the foilowbig: (1) U.S. utility 
patent appHcation serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appycation no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiteation serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
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on 2^3/2000. vAikh daimetj the benefit of the filing date of U.S. provisional 
application no. 6(V121.702. filed on 2^1999; (3) U.S. utility patent application 
serial no. Oa/502.350. attorney docket no. 25791:8.02. filed on 2/1W2000. which 
claimed the benefit of the .fiHng date of U.S. provisional application no. 60/119.611. 
5 attorney docket no. 25791.8; (4) U.S. utility patent appRcatlon serial no. 09W40.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whk^ claimed the benefit of 
the filing date of U.S. provistonal applteattan no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09«23.460. attorney d^ 
10 no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S; provisional applicatton no. 60/124.042. fited on 3/11/1999; (7) U.S. ulility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2«4«000. 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
15 appltoatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U S. utility appltoatton no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2«4«000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. uOlity patent 
appltoatton no. 09/588.946« attorney docket no. 25791.17.02, filed on June 7, 2000, 
20 whfch cteimed the benefit of the filing date of U.S. provlsionai patent application 
serlal no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/260000. whtoh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. fited on 4«8/1999; (11) U.S. 
ffi provistonal applicatton no. 60/146.2t)3. attomey docket no. 25791,25. fited on 
7/29/1999; (12) U.S. provisional appitoation no. 60^43,039. attomey docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162.671. attorney docket no. 2679127. fited on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039* attontey docket no. 25791.36. fited on 10/12.1999; (15) 
0 U.S. provisional patent appltoatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonai patent applipatton no. 60/165.228. 
attomey docket no. 25791.39. fited on 11/12/1999. ttie disctosuim of wMch are 
incorporated herein by reference. ' 

The sealing members 340 are coupled to the outer surface of the upper 
5 portion 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the Interfeoe between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
weHbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below tte opening 310. In this manrter. the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodintent, the anchoring device 330 is pressurized 

15 and the expandable efement 345 is extended from the anchoring device 330 and 
radially displaces ttfe corresponding engagement elements 350 of the expandable 
tubular member 335 into Intirnatd contact with the wellbdre casing 300. in this 
rranner. the lower section 355 of the expandaUe tubular member 335 is coupled to 
the wellbore casing. 300. 

20 In an altomative embodiment, a compressibfe cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressibfe cement and/or epcncy 
is then permitted to at feast partiaOy cure pHor to the initfetion of the radfei expansion 
process. In thte manner, an aniiular.stnjctural support and fluidic seal Is provided 

25 around the tubufernhember 335. 

As illustrated In FIG. 3c, the anchoring device 330 fe then deactivated and 
the expansion cone 325 fe axiaUy displaced by applying ah axial force to the support 
member 320. In a prefened embodbnent. the deactivafion of the anchoring device 
330 causes the expandable efemenfe 345 to radfeliy retract into the anchoring 

30 device 330. Alternatively, the expandabto efemenfe 345 are resUfenUy coupled to 
the anchoring device 330. In thfe manner, the expandable efemenfe 345 retrad 
automatically upon the deactivation of the anchoring device 330. In a prefen«d 
embodiment, the axial displacement of the expansion cone 325 radfeliy expands the 
expandable tubular member 335 into intimate oontad with the vvalte of the wellbore 

35 casing 300. 
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As illustrated In FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion oone 335. the support 
member 320. expansion cone 325, and the anchoring device 330 are preferably 
rernoved from the expanded expandable tubular nriember 335. 

In a preferred embodiment, the opening 310 in the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
Is used to repair or fomivveHbore casings, pipelines, and stmctural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 
foroe to the expansion cones 130. 230, and 325 includes a lifting device 405. a first 
support member 410. a shock absorber 41 5. and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of ttie radial expansion of tubular 
members by the expansion cones 130. 230, and 325, to the lifting device 405. In 
this nnanner. the radial expansion of tubular members by the expansion cones 130, 
230 and 325 is provided in an optimally safe manner. 

the lifling device 405 is supported at a surface location and is coupled to ttie 
firet support member 410. TTie lifting device 405 ntey comprise any number of 
conventional commercially available lifling devices suitaUe for manipulating tubular 
members wittiin a wellbore. ■ 

The first support member 410 is coupled to the HfUng device 405 and tiie 
shock absorber 41& The first support member 410 may comprise any number of 
conventional commercially available support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a sUck line. 

The shock absort>er415 coupled to ttw first support member 410 and ttw 
second support member 420. The shbck absort)er 415 is preferebTy adapted to 
absorb shock loads transmitted from ttie second support member 420. The shock 
absorber 415 may be any number of conventional oommerdaiiy available shock 
absort)ers. 

The second support member 420 is coupled to the shock absort>er 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of tiie expansion cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400. tt>e lifting 
device applies an axial foroe to one of tiie expansion cones 130, 230 and 325 in 
order to radially expand tubular members. In a preferred embodiment^ upon the 
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completion of the radial expan^ process, when the expansion , cones 130, 230 
and 325, exit the radially expanded tubular nnenibers, the sudden shock loads 
generated are al>sort)ed, or at least mInlmtaBd, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expanstori cones 
130. 230 and 325 using the lifUng devtee 405 is provided In an optimally safe 
manner. 

Refining to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 Includes an upper ring 505, a sealing 
element 510. and a tower ring 515. In a preferred embodiment, the upper ring 505, 
9m sealing element 510, and the tower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240. and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505. the sealing etoment 510, and the tower, ring 515 engage the interior 
surface of the preexisting stoicture that the expandable tubular members 140, 240 
and 335 are coupled to. In^ preferred embodiment, the upper and lower rings, 505 
and 615, penetrate the biterior surface of the preexisting structure that the 
expandable tubular merhbers 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 
preferred embodiment, the sealing eleriient 510 is compressed into contact with the 
Interior surfkse of the preexisting structure that the expandabte tubular members 
140, 240 and 335 are coupled to In order to optimally fluMlcly seal the Interfece 
between the tubular members 140. 240 and 335 and the preexisting structure. 

In a prefehred embodiment, the upper and lower rings, 505 and 515. extend 
from the outer surfeoes of the tubular membere 140. 240 and 335 by a distance of 
abbut 1/84 to M inches. In a prefened embodlmerit. the upper and tower rings. 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 In order to optimally engage the preexisting structure. 

In a prefened embodiment, the seaUng etoment 510 extends from the outer 
surfaces of the tubulaf members 140. 240 and 335 by a distence substantially equal 
to the extension of the upper and tower rings. 505 and 515, above the outer 
surfaces of the tubular rrwnbers 140. 240 and 335. In a preferred embodiment, the 
sealing element 510 Is febricated from rubber In order to Optfmally flukUdy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140. 240 and 335 Include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper pcitions of the 
tubular members 140. 240, and 335. 

Referririg now to FIG. 6. a prefenned embodiment of an expandable tubular 
member 600 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605. an intermediate portion 
610. and an upper portion 615. 

The lower portlbn 605 is coupled to the Intennediate portion 610. In a 
prefenred embodiment the lower portion 605 id further adapted to mate with the 
anchoring devices 135. 235, and 330. In a preferred embodiment, the lower portion 
605 further preliBrably includes one or more slotted portloris 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radlaMy expanded by the anchoring devices 135, 235. arid 330 into contact with the 
preexisling structure. Furthermore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the initiation of 
the radial fucpansion procese; ^ , 

The Intermediate portion 610 Is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the wall thidcnesses of the lower and 
intemradlate portions. 605 and 610. are^ less than the wan thickness of the upper 
portion 615 In order to facilitate the radial expansion of the tubular memt>er 600. In 
a prefened embodiment, the lower and intennediate portioris, 60S and 610, are 
preexpanded to mate with the expansion cone. 

Refemng to FIG. 7, a preferred embodiment of an expandable tubular 
member 700 for use in the apparatus 115. 215 and 315 wfll be described! in a 
preferred embodiment, the tubular member 700 minimizes the shock toads created 
upon tiie completfan of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includes a lower portion 705. a lower transittonary portion 
710. an intennediate portion 715. an upper transitionary portion 720. an upper 
portion 725. and a sealing element 730. ' 

The tower portion 705 is coupled to the lower transitionary portion 710. The 
tower portion 705 Is preferably adapted to mate with the expanstoh cone and the 
anchoring device. 
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The lower transltlonary portion 710 is coupled to tho lower portion 705 and 
the Intemradiate portion 715. in a preferred emlMdiment. the lower transitionary 
portion 710 is adapted to mate with the expansion oone. In a preferred 
emtxxlinwnt. the wall thidoie^es of the lower portion 705 and the lower 
transitionary portton 710 are less than the wall thidcnesses of the intermediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 In order to 
optimally fadlitata the radial expansion process. 

The Intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a prefened emt)odiment, the outside 
diameter of the intemnediate portion 715 is less than the wall thldcnesses <rf the 
lower portion 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intennediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

•The sealing element 730 is . coupled to the outside surface of the 
intemnediaie portion 715. In a preferred emt)odiment, the outside diameter of the 
sealing element 730 Is less than or equal to the outside diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting stnjcture. 

In a preferred embodiment, during the radial expansion of ttie tubular 
member 700 using the apparatus 1 15, 215 and 315. the preexparision of the upper 
transitionary portion 720 and the upper portion 725 reduces the shodc loads typically 
qealad during the end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthemiore. 
because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725, the seaHng element 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Refemng to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an intemledlate portion 
810. and an upper portion 815. 

The lower portion 805 is coupled to tiie intermediate portion 810. In a 
preferred embodiment, ttie lower portion 806 is further adapted to mate witti the 
expansion cones 130. 230, 325 and tiie anchoring devices 135. 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred emt)odiment. the wrall thicknesses of the lo«w and 
intermediate portions. 805 and 810. are less than the wall thickne^ of the upper 
portion 815 in order to facifitate the radial expansion of the tulwjlar member 800. In 
5 a preferred emtwdiment, the lower ^nd Intenmediate portions. 805 and 810, ar« 
preexpanded to mate with the expansion cone. 

The. upper portion 815 is coupled to the intermediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably Includes one or 
more slotied portions 820 for facflitating the radial expansion of the upper portion 
10 815 by the expansion cones 130. 230. and 325. In this rhanner. the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230. and 325 with minimal shock k)ads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FIO. 0, a preferred embodiment of a method of applying an axial 
16 force to the expansion cones 130, 230, and 325 will now be described! In a 
preferred embodiment, the axial displacement of the expanston cones 1 30. 230. and 

325 during the radW expansion procew Is provided by applying an axial force to the 
expansion oones 130. 230. and 325. In a preferred embodiment, the axial force 
provided Includes- the application of a substantially constant axial force for some 

20 time periods and the application of Indreased axial fOroe for other time periods in 
order to optimally facilitate the rediai expansion process by minlmizihg the efftets of 
fttcHon. Ir^ a preferred embodiment, the appikatiori of the increased axial forw 
provkJed on a periodic basis In order to optimaity provide a variable contact area 
betweeri the expansion done and the tubular member being expanded, in an 

25 aKemative embodiment, the applicatk)n of the increased axial forpe Is provMed on a 
random basis in order to optimally provMe a variable coritact ared between the 
expansion cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, the ratfo of the increased axial force 
to the substantially constant axial force ranges from about 1 .5 to 1 to about 4 to 1 1n 
order to optimally provide a variable contact area between the expanston cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expar^kxi cone surfece. 
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Referring to FIGS 10a to 10i. an emt>odiment of an apparatus and method 
for forming a welibore casing will now be descfit)8d. As illustrated in FIG. 10a, a 
wellbore casing 1000 and an open hole wetlbore section 1005 are provided in a 
subtenanean formation 1010. The welltxm casing 1000 and open hdle welUxire 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred emtxxjlment, a new section of wetlbora casing is fonned in 
the open hole welltKxe section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 Is utilized to form or repair wellbore casings, pipelirtiss, or structural- 
supports. 

the apparatus 1015 preferably includes a first support member 1020, -a 
second supjport member 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or nwre lovyer sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
surfece location. The first support member 1020 is further coupled to the anchoring 
device 1035. Tbe first support men^ 1020 is preferably adapted to convey 
pressuHzed fluldic materials and/or electrical current and/or communication signals 
from a surfece locaUon to the anchoring device 1035. The first support member 
1020 may. for example, be conventionai conmercially available slick wire, braided 
virire. ooHed tubing, or drilllrtg stock material. 

The second support member 1025 Is preferably adapted to be coupled to a 
surfece tocaVkm. The second support member 10^ is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expanskm cone 1030 to be axially displa&ed relative to the first support 
member 1020. The second support member 1025 may. for example, be 
conventional commercially available slick wire, braided wirie. colled tubing, or drilling 
stock mirterial. 

In an alternative embodiment, the support member 1020 is teiesoopically 
coupled to the support member 1025, and the support rnember 1025 Is coupled to a 
surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 vi^hen the expansnn cone 1030 is axially displaced relative to 
the expandable tubular nrjember 1040. In a prefenBd embodiment, the expansion 
cone 1 030 is provided substantially as disclosed in one or more <rf the foltowing: (1 ) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 12/3/1999. which claimed the benefit of the filing date of U.S: provisional 
patent application no. 60^111,293. attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913. attorney docket no.' 
5 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing date of U.S. 
provbtonal applicatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
appBcalion serial no. Od/502.350. attorney docket no. 25791.8.02. filed on 
2/1 W2000. which claimed the benefit of the filing date of U.S. proviskinal application 
no. 60/110.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
10 no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. proviskxial applicatk>n no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/180000; (6) U.S. utility patent applteation no. 09/523.460. 
attorney docket no. 25701-11.02. filed on 3/10C00O. wNch claimed the benefit of 
15 the fiHng date of U.S. provistonal applteatkm no; 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent appKcatton no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2«4Z2000. which claimed the benefit of the filing dates of U.S. provisional 
applffiathNi no. 60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provlstonal appHcatkm no. 60/154.047. attorney docket no. 25791.29. filed on 
20 9/16/1999; (8) U.S. utility applicatton no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2«4«000. whteh claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16, filed on 2^6/1999; 
(9) U.S. utility patent application no. 09/588.946. attorney docket ho. 25791.17.02, 
filed on June 7, 2000. wrfiich dainDed the benefit of the filing date of U.S. provistonal 
25 patent application serial no. 60/137.998. attorney docket no; 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122. attorney docket no. 
25791.23.02. filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provlskwial application no. 60/131.108. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal applicatton no. 60/146.203. attorney docket no. 
30 25791.25. filed on 7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
applicatton serial no. 60/16^.671. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional applteatton no. 60/159,039, attorney docket rto. 25791.36, filed 
on 10/12.1999; (15) U.S. proyisfonal patent appHcation no. 60/159.033. attorney 
35 docket no. 25791.37. filed on 10/12/1099; and (16) U.S. provistonal patent 
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application no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of \Mhich are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole welibore section 1005. In this 
manner, the anchoring devide 1p35 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial dteplabement of the 
expansion cone 1030. 

In a prefemdd embodinwnt, the anchoring device 1035 includes lone or more 
expandable elements 1060 mat are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling etement 1055 and 
the open hole wenbore section 1005. In a prefened embodiment, the expandable 
elemente 106O are actuated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 further indudes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaMng etement 
In this marmer. fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 any one of the hydrauNcaHy actuated packers 
oommerdaily avaitabte from HaMburton Energy Sen/kses or Baker-Hughes, modified 
In accordance with the teiMhIngs of the present dsctosure. 

In a prefisrred embodiment, the anchoring devices 135. 235, and 330 are 
also modified to includes a fluM passage that can be controHably plugged In order to 
permit fiukUc materials to be exhausted from the anchoring devtoes 135. 235, and 
330. 

The expandable tubular member 1040 Is removably ooupted to the 
expanston cone 1030. The expandable tubuter member 1040 is further preferably 
coupled to the flexibte coupling element 1055. 

In a prefemed embodiment, the expandable tubular member 1040 further 
Includes a tower section 1065, ah intennediate section 1070, and an upper section 
1075. In a pmfened embodiment, ttie lower sectton 1065 is coupted to the flexilile 
coupling etement 1055 In order to provide anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the lower and Intermediate sectkjns, 1065 and 1070. are less than the wall thickness 
. of the upper sectton 1075 in order to optimally couple the radially expanded portion 
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of Ihe expandable tubulaf member 1040 to the weUbore casing 1000 and the open 
hole wellbore section 1005. 

In a preferred embodirnent, the expandable tubular member 1040 is further 
provided substanttatly as disclosed In one or more of the following: (1) U.S. utility 
5 patent application serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
12«/1999. which claimed the benefit of the filing date of u:S. provisional patent 
application no. 6W111.293. attomey docket no. 25791,3. filed on 12/7/1998; (2) U.S. 
utility patent appHcation serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2«3«000, which claimed the benefit of the filing date of U.S. provisnnal 

10 appHcation no. 60/li21J02. filed on 2«25/1999; (3) U.S. utility patent appiicatkm 
serial no. 09/502.350. attomay docket no. 25791.8.02, filed on 2/10«2000. which 
claimed the benefit of the flHng date of U.S. provistonal application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent appHcation serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 

15 the fiHng date of U.S. provistonai appllcatioh no. 60/108.568, attorney docket no. 
25791.9. filed oh 11/16.1998; (5) U.S. provistonai patent applcation no. 60/183.546. 
lied on 2/18«000; (6) U.S. utility patent appHcation no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10C000. whteh claimed the benefit of ttie fiOng date of 
U.S. provistonai appHcation no. 60/124.042. fitod on 3/11/1999; (7) UlS. utility patent 

20 applteation no. 09/512.895. attomey docket hp. 25791,12.02. fitod on 2«4/20p0. 
whteh claimed ttie benefit of ttie filing dales of U.S. provistonai application no. 
60/121.841. attomey docket no. 25791.12, fitod on 2«6/1999 and U.S. provistonai 
application no. 60/154.047. attomey docket no. 25791.29. fitod on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941, attomey dodcet no. 25791.l6.02, filed on 

55 2/24/2000. which dalmed tiie benefit of ttie filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiHfy patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7, 2000, 
which claimed ttie benefit of ttie filing date of U.S. provistonai patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

0 utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/28/2000, whteh claimed ttie benefit of ttio filing date of U.S. provisional applteation 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146,203, attomey docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

5 25791.26. fitod on 7/9/1999; (13) U.S. pnsvistonal patent application serial no. 
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60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatkm no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

In a preferred emt>odiment. the expandable tubular memt)er 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular . 
members described above and iltustirated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surfece of the 
upper portkm 1075 of the expandable tubular member 1040. The upper sealing 
membeis 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing membere 1045. 

The tower sealing mentbers 1050 are coupled to the outer suifece of the 
upper portton 1075 of the expandable tubular member 1040. The tower sealing 
membere 1050 are preferably adapted to engage and fluidiciy seal the interface 
between the radially expanded expandiabfe tubular member 1040 and the open 
wellbore section 1005. In a pr^Serred embodiment, the apparatus 1015 includes a 
pkirattty of tower sealing membere 1050. 

The flexibie coupling efement 1055 is coupted to the kwer portton 1065 of 
the expandabte tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the walls of the open hole wellbore section 1005.. In this 
manner, ttte lower portion 1065 of the expandable tubular member 1040 Is coupled 
to the walls of the open hole wellbore seictton 1005. In a preliBrred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexible coupling element 1055 includes tine or more hook 
elemente for engaging the walls of the open hote wellbore sectton 1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overiapping relatton with a 
portton of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the tower portion of the wellbore casing 1000. In a 
prefened embodiment, the upper sealing membere 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
memt)er8 1050 are positioned in opposing relation to the walls of the open hole 
weiltMre section 1005. In this manner, the Interface tMtween the radially expanded 
tubular member 1040 and the weUbore casing 1000 and open hole wellbore section 
5 1005 Is optimally fluididy sealed. 

As illustrated In FIG. 10b, In a preferred embodiment, a quantity of a non- 
hardenable fhjldic material Is then injected into dnd then out of the apparatus 1015. 
In a prefemed embodiment, the non-hardenable material Is discharged from the 
apparatus 1015 using the valvaable flow passage 1065. The non-hardenable fluldic 
10 material may be ariy number of ooriventional commercially available fluidic materials 
such as. for example. driWng mud. 

As Illustrated in FIG. lOc. in a preferred embodiment, a quantify of a 
haidenable fluidic seajing material Is then injeded Into and out of the apparatus 
1015. In a preferred embodiment, the hardenabie fluidic sealing material is 
15 exhausted from the apparatus 1015 using the valvaable flow passage 1065. In a 
prefened embodiment, the hardenabie fluidic sealir^ material is permitted to 
oompieieiy fill the annular space between the tubular member 1040 and the open 
hole wellbore sectton 1005. The hardenabie fluidic seaflng material may be any 
number of conventtonai cpmmerdaliy available materials such as. for example, 
20 cement, slag mix and/or epoxy resin, in this nfianner. a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd. in a prefened embodhient. another quantKy of a 
non-hardenable fluidic material is therl injected Into and out of the apparatus 1015. 
In a prefened embodiment, a ball plug or dart 1080. or other similar fluid passage 
25 blocking device, is placed into the non-hardenable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valvaable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1 Q40 to the open hole wellbore section 1 005. 

In an alternative embodiment the vaiveabte fluid passage 1085 includes a 
30 remote or pressure activated valve for sealing off the vaiveabte fluid passage 1065. 

As Hlustrated In FIG. lOe. In a preferred embodintent. the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
. 1035. In a preterred emiMdiment. the anchoring device 1035 Is pressurized and the 
expandabte etement 1060 is radially extended firom the anchoring device 1035 
35 causing the flexibte coupling element 1055 to radtelly expand Into intimate oontect 
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with the walls of the open hole wellt)ore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005 

As illustrated In FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular mdmber 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an altemative embodiment, as illustrated In FIG. lOg, the axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material ipto the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular fece of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expanskm process can be easily satisfied. 

In a prefened embodiment, the hardenabte fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and 101, after tKe expandable tubular member 
1040 has been radially exparided by ttie axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandabte tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support niember 1020 and anchoring device 
1035 from the wellbore casing 1006 and the open hote wellbore section 1005. 

In a prefened embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular mehnber 1040 and the outer annular layer of 
the cured fluidic sealing material. In this nrianner, a new section of wellbor^ casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair weilbofe casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 11a, a wellbore casing 1100 is positioned 
within a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
in any orientetion from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation perfonned upon the surrounding subterranean 
formation 1105. As will be recognized by persons -having ordinary skill in the art the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are sealed off. 

In a preferred embodinient. an apparatus 1115 is utill2»d to seal off the 
openings 1110 in the wellbore casing 1100. More generaUy. the apparatus 1115 Is 
prefiBrably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
second support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular member 1 140. ami one or more sealing members 1 145. 

The first support member 1120 Is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or comniunication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantial^, hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stodc 
material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface, location. The second support member 1125 is further coupled to tt»e 
expansion cone 1130. The second support member 1 125 Is preferably adapted to 
pemiit ttie expansion cone 1 130 to be axially displaced relative to the first support 
member 1120. The second support rnember 1125 may, for example, be 
conventional commercially available slick wire, braided wire, coifed tubing, or drilllhg 
stock material. 

In a preferred embodiment, ttie first support nwnber 1120 is coupled to a 
surfece location by a slip Joint and/or sliding sfeeve apparatus that is concentrically 
coupled to the second support member 1 125. 

The expanskm cone 1130 is coupled to the second support member 1125. 
The expanskm cone 1 130 Is preferably adapted to radially expand the expandabfe 
tubular member 1 140 wheri tiie expanston cone 1 130 Is axially displaced relative to 
ttie expandabfe tubular member 1140. In a prefened embodiment, ttie expansion 
cone 1 130 is provided substantially as diSctosed in one or more of ttie following: (1) 
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U.S. utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, 
filed on 12/3/1999. vlrtiich claimed the benofn of the filing date of U.S. provisional 
patent application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; 
(2) -U.S. utility patent applicatton serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, whteh claimed the benefit of the filing date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
^plication serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent appilcatkm serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the t)enefit of the filing date of U.S. provlstonal applicatfon no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent applicatton no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 
the fiSng date of U.S. provlstonal appltoation no. 60/124.042, filed on 3/1 1/1999; (7) 
U.S. utility patent applicatton no. 09/512,895. attorney docket no. 25791.12.02. fitod 
on 2/24/2000, which claimed the benefit of the filing dates of U.S. provlstonal 
applteatibn no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provlstonal appltoation no. 60/154.047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility appRcatipn no. 09/511.941, attorney docket no. 
25791.16.02. fitod on 2/24/2000, whtoh daimed the benefit of the filing date of U.S. 
profvislorial serial no. 60/121.907, attomey docket no. 25791.16, flted on 2/26/1999; 
(9) U.S. utility patent appjicatton no. 09/588.946. attomey docket no. 25791.17.02. 
filed on June 7. 2000. whteh claimed the benefit of the filing date of U.S. provlstonal 
patent application serial no. 60/137,998. attorney docket no. 25791.17, fitod on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attorney docket no. 
25791.23.02, fitod on 4/26/2000. which daimed the benefit of the filing date of U.S. 
provisional application no. 60/131.106. attomey docket no. 25791.23; fitod on 
4/26/1999; (11) U.S. provisional application no. 60/146.203. attorney docket no. 
25791.25, fitod on 7/29/1999; (12) U.S. provlstonal application no. 60/143.039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791,27, filed on 11/1/1999; 
(14) U.S. provlsfonal application no. 60/159.039. attomey docket no. 25791.36, filed 
on 10/12.1999; (15) U.S. provlstonal patent application no. 60/159,033. attomey 
docket no. 25791.37, fitod on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first suppal nwnil)er 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
5 ocpandable tubular member 1 140 and the welibore casing 1 100. In this manner, the 
ahchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wallbcm casing 1100 to facilitate the radial expansion of the 
expandable tubular inember 1140 by the axial displacement of the expansion cone 
1130. In a preferrmJ emboditnent. the anchoring dfsvice 1135 includes one or more 

10 expandable elements 1150 that are adapted to oontrollably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welibore casing 1100. In a preferred embodiment, the expandable elements 
1 150 are actuated ushg fluidte pressure. In a prefened iembodlment, the anchoring 
device 1135 is any one of the hydrauBcaly actuated piacken oommercially availalrie 

15 from Halliburton Energy Sendees or Baker-Huglies modified In acoordanoe with the 
teachings of the present disdosurie. 

The expandable tubular member 1140 Is removably coupled to the 
expanskm cone 1 130. The expandable tubular member 1 140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 device 1135. In a preferred embodirnent. the isxpandabie tobiilar ine^ 

includes one or more anchoring windows 1155 for pennltting the expandable 
elements 1150 of the anchoring devk» 1135 to engage the weltttore casing 1100 
and the mpahdable tubular member 1140. 

in a preferred embodiment, the expandable tubular member 1140 further 

25 includes a tower sedton 1 160, an intennediate section 1 165, and an upper sectton 
1170. In a preferred embodiment, the lower section 1160 rests upon and Is 
supported by the expansion cone 1130. In a pnafenned embodiment, the 
intennediate section 1 165 includes the anchoring windows 1155 in order to provide 
anchoring at an intenmediate portton of the expandable tubular member 1 140. 

30 in a prefened embodiment, the expandable tubular member 1140 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applteatk>h serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
appBcation no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utlfity patent applkattOn serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the twnefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney dodtet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the t)enefit of 
thei filing data of U.S. proviskmal applicatkm no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523,460^ attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefH of ttie filing date of 
U.S. prbyisk>nai application no. 60/124.042. fUed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whiph claimed the l)enefit of the filing dates of U.S. provisional applteatton no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 69^11.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtrich claimed the beneb of the filing date of U.S. provii5k)nal patent appiicatton 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utWy patent applteattoh no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whk^ claimed the benefit of the filing date of U.S. provisional appiicatton 
no. 60/131,106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provtetonai applteation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provbtorlal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U:S. provistonal 
appltoatlon no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appiicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,^8, 
attorney docket no: 25791.39, filed on 11/12/1999. ttie disclosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to ttie outer surface of the 
expandabto tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the interface between the radially expanded 
expandal)le tubular member 1140 and the welibore casing 1100. In a preferred 
embodiment, the apparatus 1 1 15 includes a plurafity of sealing members 1 145. In a 
preferred embodiment, the sealing members 1 145 surround and isolate the opening 
1110. 

As iliustra^d in FIG. 1 la, the apparatus 1 1 15 is preferably positioned wItNn 
the welibore casing 1100 with the expandable tubular member 1140 positioned In 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing memi)ers 1145 that are positioned above and 
below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1140 optimally fluididy isolates the opening 1110. 

As illustrated in Rb. lib, ttie apparatus 1115 is then anchored to the 
welibore casing 1100 using the.anchorihg device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable eiemdnt 1150 is 
extended from the anchpring device 1135 through the corresponding anchoring 
window 1155 in the mpandable tubular member 1140 Into intimate contact with tt)e 
welibore casing 1100. In Oils ntanner, the intennediato section t165 of ttie 
expandable tubular member 1140 Is removabty coupled to ttw wettMr^ casing 1100. 

In an alternative en^xxliment, a opmpressbte cement and/or epoi^ is ttten 
injeded into at least a portion of ttie annular space between ttie unexpandeki portion ' 
of ttie tubular member 1140 and ttie welibore casttig 1100. The oon^ressible 
cement and/or epoxy is tt)en pemfiittQd to at least partially cure prior to ttie initiation 
of ttjo radial expansion process. In ttils manner, an annular sbructurel support and 
Ruidic seal is provided around ttie tubular member 1 140. 

As illustrated in FIG. 11c, iii a preferred embodiment, ttie expansion cone 
1130 Is ttien axiaiiy displaced by applying an axial force to ttie second support 
member 1 125. In a prefemsd embodiment, ttie axial displacement of ttie axpansion 
cone 1130 radially expands ttie lower section 1160 of ttie expandable tubular 
member 1140 into intimate contect wltti.ttie wajis of ttie welibore or ttie welibore 
casing 1100. 

As illusbated in FIG. lid. In a preferred embodiment, ttie axial displacement 
of tiie expansion cone 1 130 is stopped once ttie expansion cone 1 130 contecte ttie 
lower portion of ttie anchorbig device 1135. 
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As illustrated In FtG. He. in a preferred ernbodiment. the anchoring device 
1135 Is then decoupled from the wellbore casing 1100 and the expandable tulMlar 
member 1140. 

As Illustrated in FIG. 11f, in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower sedion 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100. In a preferred embodiment, the lower secUon 1 160 of the expandable 
tubular member 1140 includes One or rrK>re outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1 160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130. the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 

15 tubular member 1140. In this manner, repahs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 11 15 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
Inside diameter of the radiaNy exparided tubular member 1140 is substantially 
constant 

20 Refening to FIGS. 12a to 12d, an aitemalive embodbnent of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a. a wellborB casing AiOO is positioned 
within a subterranean fbrnnation 1205. The weUbors casing 1200 may be positioned 
in any orientation (torn the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to ftm wellbore casing 1200. or due to a prior 
perforation or fracturing operation perfonned upon the sunowding subtenanean 
liwinaaon 1205. As will be recognized by persons having ordinary sklH in the art, the 
<H>enings 1210 can adversely affect the subsequent operatiort and use of the 
.30 wellbore casing 1200 unless they are seated off. 

In a preferred embodiment, an apparatus 1215 is utilized to seat off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair wellbore casings, pipelines, or staictural 
supports. 
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The apparatus 1215 preferably Includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235. and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
lluidic materials and/or electrical , current and/or communication signals from a 
surfece locatioh to the expandable expansion cone. The support member 1220 
may, for example, be conventional coinmercially available slick wire, braided virtre, 
10 obiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the exparidaUe tubulac membpr 1235 when the expandable expansion cone 
1225 is axially dlsplaoed relative to the expandable tubular member 1235. The 
15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portkm of the expandable tubular member 1235 when the expandable 
expansRm cone 1225 is contiollably radially expanded. The expandable expanston 
cone 1225 may be any number of conventional commercially available radially 
expandable expartston cones. In a prefeired embodiment, the expandable 
20 expansion cone 1225 is provkied substantially as disclosed In U.S. Patent No. 
5.348,095. the disdosure of which is incorporated herein by leferenoe. 

In a prefened embbdiment. the expamibn cone 1225 Is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provlstonal patent 
applfeatton no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1998; (2) U.S. 
utflity patent applicatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provisfonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, vi»hich 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1, 
attorney docket no. 25791,8; (4) U.S; utility patent applteation serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, whteh claimed the benefit of 
the filing dale of U.S. provlstonal appflcafion no. 60/108,558. attorney docket no. 
25791.9, fDed on 11/16.1998; (5) U.S. provlskmal patent applteation no. 60/183,546, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, wliich claimed the l)eneflt of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the t)enefit of the filing^ dates of U.S. provisional applteatk>n no. 
60/121,841, attamey docket no. 25791.12, filed on 2/26/1 999 and U.S. provistonal 
appHcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utIHty patent 
appltoatkMi no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appilcatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the fiHng date of U.S. proviskMial apfrilcation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteatkx) no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appHcatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159,039. attorney docket no. 25791.36. flted on 10/12.1999; (15) 
U.S. provisional patent appltoation no. 60/159.033. attorney docket no. 25791.37, 
filed on. 10/12/1999; and (16) U.S. provistortal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disdpsures of which bib 
incorporated heroin by reference. 

The expandable tubidar member 1235 Is removably coupled to the 
expansion cone 12251 In a prafenBd embodiment, the expandable tubular merrdtwr 
1235 includes one or more engagement devices 1250 that are adapted to couple 
with and penetrate the wellbore casing 1200. In this manner, the e)q}andabte 
tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teeth for biting into 
ttie surface of the wellbore casing 1200. 

In a pretend embodiment, the expandable tubular member 1235 further 
includes a lower sectton 1255. an intennediate section 1260. arid an upper sectton 
1265. In a preferred embodiment, the lower section 1255 includes the engagerneht 

55 



devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a prefened embodiment, the wall thickness of the lower 
and intennediate sections, 1255 and 1260. are less than the vyall thickness of the 
upper section 1265 in order to optimaliy facilitate the radial expansion of the lower 
and intennediate sections. 1255 and 1260. of the expandable tubular member 1235. 
In an aNsmative embodiment, the tower sectton 1255 of the expandable tubular 
member 1235 Is sbtted in order to optimally facilitate the radial expansion of the 
la*er section 1255 of the expandable tubular member 1235 using the expandable . 
expansion cone 1225. 

In a prBfarrsd embodiment, the expandable tubular member 1235 Is further 
provided substantialiy as disclosed In one or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
A2/3/\999, whteh. claimed the benefit of the fliing date of U.S. provisional patent 
appUcatton no. 60/111,293. attorney docket no, 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applteation serial no. 09^10.913. attorney dockatno. 25791J.02, filed 
on 2J23t2000, wNch claimed the benefit of the filing date of U.S. provistonal 
application no. 6W121,702. filed on 2Q5/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502,350. attorney docket no, 25701.8.02, filed on 2/10/2000. whk:h 
claimed the benefit of the fiHng date of U.S. provisional applteatton no. (80/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/16/1999, which claimed the benefit of 
the filing date of U.S. provisional appllcatton no. 60/108.S58. attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utBity patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of ttw filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed ttie benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2«4«000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appOcation no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
whteh daimed the benefit of ttte fillrig date of U.S. provlskMial patent application 
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serial no; 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t)ehefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskNial appiteatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisk>hal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application seHal no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attorney docket no. 25791.36. filed or» 10/12,1999; (15) 
g.S. provistonal patent applteatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of vi^ifch are 
incorporated herein by reference. 

The sealing memt>ers 1240 are preferably coupled to the outer surface of the 
upper portkm 1265 of the expandable tubular member 1235. The sealing members 
1240 are prtferably adapted to engage and fluMidy seal the interface betvveen the 
radlaliy expanded expandable tubular member 1235 and ttie wellbore casing 1200. 
In a preferred embodiment, the apparatus 1215 inckjdes a plurality of sealing 
members, 1240. In a prefeired embodlmmt, the sealing members 1240 sunound 
and isolate the opming 1210. 

As illustrated in RO. 12a. the apparatus 1215 is pref^bly positioned virithln 
the wellboie casing 1200 with jttie expandable tubular member 1235 posittoned In 
opposing relation to the opening 1210. In a prelened embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
betow the opening 1^10. In this manner, tfie radial expanston of the expandable 
tutHilar member 1235 opHmaliy fiukJkdy isolates the opening 1210. 

As illustrated in FIG. 12b. the expandable lubiilar member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
expandable expanston cone 1225 into contact with the kswer sectkm 1255 of the 
expandable tubular nrember 1235. In a preferred embodiment, the k>wer sectkm 
1255 of the expandable tubular member 1235 is radially expanded Into intimate 
contact wittj the welibore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are thereby coupled to. and at least piartially penetrate into, ttie 
wellbore casing 1200. In this manner, the tower section 1255 of the expandable . 
tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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In an altemative embodiment, a compressible cement and/or epoxy Is then 
injected Into the annular space between the unexpended portion of . the tubular 
member 1235 and the weUbore casing 1200. The compressible cement and/or 
epoxy may then be pemnitted to at least partially cure prior to the initiation of the 
radial expansion process. In this mianner. an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated In FIG. 12c, the expandable expansion cone 1225 Is then 
axiaBy displaced by applying an axial force to the support member 1220. In a 
preferred embodiment, the cDdal displacement of the expansion cone 1225 radially 
expamte the expandable tubular member 1235 into intimate contact with the walls of 
the welttxHe casing 1200. 

As illustrated in FIG. 12d, In a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 In the wellbore casing 1200 is 
sealed off by the radially expanded tubular mentber 1235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fbmri wellbore casings. pipeUnes. and structural supports. 

Refenlrig to FIGS. 13a to 13d, an attematlve embodiment of an apparatus 
and method for coupling ,ai expandable tubular member to a preexisting structure 
wifl now be described. Refem'ng to Fig. 13a. a wellbore casing 1300 Is positioned 
within a subtenanean formation 1305. Tiie wellbore casing 1300 may be positioned 
in any orientation from the vertical directipn to the horizontal diredicm. The wellbore 
casing 1300 further includes one or more openings 1310 ttvat may have been the 
result of unintentional damage to the wellbore easing 1300. or due to a prior 
perforation or fracturing operation perfomndd upon the surrounding subtenranean 
fonnation 1305. As will be recognized by persons having ordinary skill In the art. the 
openings 1310 can adversely affect the subsequent, operation and use of the 
weHbore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 
openings 1310 In the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to fonn or rer»ir wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support mentber 1320, an 
expansion cone 1325, an (sxpahdabie tubular member 1335, a heater 1340, and one 
or more sealing members 1345. 
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The support member 1320 Is preferaUy adapted to be coupled to a sur^ce 
location. The support member 1320 Is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/w communication signals from a surfece 
location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, blBided wire, 
coiled tubing, or drilling stodc material. 

The e}^nsion cone 1325 is coupled to the support member 1320. The 
expanston cone 1325 is preferably adapted to radially expand the expandable 
tubular member 1335 when the e)q)anslon cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially a>«ilable expansion cones. 

in a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
applieation serial no. 08M54.139. attomey dodcet no. 25791.3.02. filed on 
12/3/1999, whidi dsrimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appitoatton serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
on 2/23/2000. whjch dalmed the benefit of the filing date of U.S. provlskmal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatkxt 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed dn 2/10/2000. which 
claimed the benem of the filihg date of U.S. provistonal applteation no. 60/119.61 1^ 
attomey dodcet no. 25791.8; (4) U.S. utility patern appHcatibn serial no. 09/440.338. 
attomey. docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
tt)e filihg date of U.S. provistonal application no. 60/108.558. attomey docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. («a/523.460, attomey docket 
no. 25791.11.02, filed on 3/10C000, virtiich claimed ttie benefit of the filing data of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appfication r». 09/512.895, attomey docket no. 25791.12.02, filed on 2/24«006. 
which claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applteation no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of tiie filing date of U.S. provisionai serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. ut«ty patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whtah claimed the benefit of the filing date of U.S. provisional patent applicatkxi 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent applicatton no. 09/559.122, atlpmey docket no. 25791.23.02. filed on 
4«6/2000, which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlsk)nal appllcatfon no. 60/148.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteation no. 60/143.039. attorney docket no. 
10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
applteation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
15 attorney docket no. 25791.39, filed on 11/12/199&. the disctosures of whteh are 
incorporated herein by reference. 

The expandabto tubular member 1335 ^ removably coupled to the 
expanston cone 1325. in a preferred erritradiment, thtf expandable tubular member 
1335 Includes one or more engagement devtoes 1350 that are adapted to coupto 
with and penetrate the weHborci casing 1300. In this manner, the expandable 
tubular member 1335 Is optlmaliy couptod to the weUbore casing 1300. In a 
preferred embodiment, the engagement devtoes 1350 include teeth for biting into 
the surface of the weilbore casing 1300. 

in a preferred embodiment, the expandable tubular member 1335 further 
includes a lower section 1355. an intemiediate section 1360, and an upper sectton 
1365. In a prefened embodiment, the tower section 1355 Includes the engagement 
devices 1350 In order to provkle anchoring at an end porttoh of the expandabto 
tubular memt)er 1335: In a preferred embodiment, the waU thickness of the lower 
and intermediate sedtons. 1355 and 1360, are less than the wall thickness of the 
upper section 1365 In order to optimally facHitete the radial expanston of the lower 
and Intemfwdiate sections. 1355 and 1360. of the expandabto tubular member 1335. 

In a preferred embodiment, the lower section 1355 of the expandable tubular 
member 1335 includes one or more shape memory metet inserts 1370. In a 
prefisrred embodiment, the Inserte 1370 are adapted to radtolly expand the \amr 
sectton 1355 of the expandabto tubular member 1335 into Intimate contact with the 
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wellt)ore casing 1300 when heated by the heater 1340. The shape memory metal 
ins^ 1370 may be fabricated from iany number of conventionai commercially 
available shape memory alloys such as. for example. NITI or NITiNOL using 
conventional forming processes such as. for example, those described in U.S. 
Patent Nos. 5.312.152. 5.344.506. and 5,718.531. the disclosures of which are 
incorporated herein by reference: In this marir>er. the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transfonnation temperature using the heater 1340. In a preferred embodiment the 
transfbmnation temperature of the inserts 1370 ranges from about 250<* to 450° F. 
In a preferred embodiment, the material omtposition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the low9r section 1355 during the transformation process. 

in a preferred embodiment, the. Inserts 1370 are positioned within one or 
more oonesponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Alternatively, the inserts 1370 are completely 
contained within the lower section 1355 of thd exparKJable tubular member 1335. 

In a prafened embodiment, tl^e expandable tubular member 1335 furttin- 
provided substantially as dtedosed in one or more of the following: (1) U.S. utility 
patent application serial no, 09M54.139, attonwy dodwt no. 25791.3.02. fited on 
12^1999. which daimed the benefit of the fiUng date of U.S. provisional patent 
application ho. 60/111.293. Attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utiHiy patent application sertal no. 09/510.913, attorney dodcet no. 25791.7.02, filed 
on 2^3/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/2S/1999; (3) U.S. utility patent sv>pHcation 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appUcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appllcatkxi no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. proviskmal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applteatiori no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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which dairhed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomeiy docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no; 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiteation no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2A26/1999; (9) U.S. utility patent 
applicatkm no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which dainfied the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998, attorney docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
utility patent apprication no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dainned ttie benefit of the filing date of U.S. provistonal appHcation 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applkatipn no. 6(V146,203, attorney docket no. 25791.25. filed on 
7/28/1099: (12) U.S. provisional applteatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, fitod on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/1SB,039» attorney docket no. 2S791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applteatton no. 60/159,033, attorney docket no. 25791.37. 
fitod on 10/12/1999: and (16) U.S. provistonal patent applteation ho. 60/165,228. 
attorney dodcet no. 25791.39. fitod on 11/12/1999, the disctosures of which are 
incorporatod herein by reference. 

Theheater 1340 is couptod to ttie support member 1320. The heater 1340 
is preferably adapted to cohtrollably generate a tocaUzed heat-source for etovating 
the temperature of ttie inserte 1370. In a prefened embodiment, ttw heater 1340 
indudes a conventional tttemrtostet control In order to control ttie operattog 
temperature, the heater 1340 is preferably oontraiied by a surface control device In 
a conventional manner. 

The sealing members 1345 are preferably coupled to Uie outer surface of Vne 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage arid fluWIdy seal ttie interface between ttie 
radially expanded expandable tubular member 1335 and ttie wellbore casing 1300. 
In a prefened embodiment, ttie apparatus 1315 indudes a pluralify of sealing 
membera 1345. In a prefened embodiment, ttie sealing members 1345 surround 
and isolate ttie opening 1310. 
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As illustrated In FIG. 13a. the apparatus 1315 is preferably positioned within 
the wellbore casing 1300,wlth the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 Includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluididy isolates the opening 1310. 

As illustrated In FIG. 13b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a prefened 
embodiinent, ihe expansion of the inserts 1370 causes the lower sectton 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment., the engagement devices 1 350 are thereby coupled to, and at 
least partially penetrate into, the welltxxe casing 1300, In this manner, the lower 
section 1355 of the expandable tubular member 12|35 is optimally coupled to the 
wellbore casing 1300. 

In an aKennative embodiment, a compressible oenrient and/or epoxy is then. 
Iiijecled into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300. The compressibfe cement and/or 
epoxy may then be permitted to at least partially cure prior to the Ir^atlon of the 
radial expansion process. In this manner, an annular structural support and fluidic 
seal provided around the tubular member 1335. 

As iilustratad In FIG. 13c the expansioni cone 1325 is then axially displaced 
by applying an axial force to the support itiember 1320. In a prefened embodiment, 
the axial displacement of the expansion cone 1325 radially expands the «(pandable 
tubular member 1335 Into Intimate contact with the walls of the welbore casing 
1300. 

As illustrated In FIG. 13d, In a prefened embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 In the wellbore casing 
1300 is sealed off by the radially expanded tubujar member 1335. In this mannw, 
repairs to the wellbore casing 1300 are optimally provided More generally, the 
apparatus 1315 is used to repair or fomn wellbore casings, pipelines, and staictural 
supports. ' ■ ■ ^ 

Refening to FIGS. 14a to .14g, an alternative embodiment of an apparatus 
and method fbr coupling an expandable tubular mend)er to a preexisting structure 
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will now be described. Referring to Fig. 14a. a wellbore casing 1400 is positioned 
within a subterranean fomiatlon 1405. The wellborB casing 140o'may be positioned 
In any orientation from the vertical direction to the horizontal direction. The walibore 
casing 1400 further includes one or nrore openings 1410 that may have been the 
result of unintentional damage to the wellbore casing 1400. or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean 
Ibmiation 1405. As will be recognized by persons having ordinary sidfl In the art. the 
openings 1410 can adversely affect the subsequent operation and use of tiie 
wellbore casing 1400 unless they are sealed ofF. 

In, a preferred embodiment, an apparatus 1415 is utilized to seal off the 
openings 1410 in the wellbore casir^ 1400. More gemerally. the apparatus 1415 is 
preferably utilized to fomd or repair weiibore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420. a 
second support member 1425, a oouplir^g 1430. an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445, and a padcer 1450. 

The first support amber 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further ooupted to the expansion 
cone 1440. The first support member 1420 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or oomrnunlcaUori signals 
from a surfece location to the expansion cone 1440 and ti» padter 1450. The fliat 
support member 1420 may, for example, be conventional, commercially available 
slick wire, braided wire, coiled tut)ing. or driling stodc material. 

The second support member 1425 Is preferably adapted to be coupled tea 
suff&ce location. The support member 1425 is further coupted to the coupling 1430. 
The first support member 1425 Is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surftee 
iocatlof» to the coupling 1430. The second support member 1425 may. for example, 
be conventional commercially availabte aSck wire. I>ralded wire, coitod tubing, or 
drilling stodc material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 Is further preferably removably coupled to the expandabte tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devices such as. for 

* ■ • . 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 Includes 
one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, ttie. exiKindabto tubular member 1435 is 
optimally coupled to the wellbore. ca&ing 1400. In a preferred embodiment, the 
engagement devices include teeth for biting into the surfece of the wellbore casing 
1400. In a prefened embodiment, the expandable tubular member 1435 further 
includes one or more sealing members on the outside surface' of the expandable 
tubular member 1435 in order to optimally seal the Interface between the 
expandable tubMlar member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. uuyty 
patent application serial no. 09/454,1 3&, attorney jdocket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fiflng date of U.S. provisional patent 
application no* 60/111,293. dtlomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utfliiy patent applicatton serial no. 09/510.913. attorney docket no. 257917.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appiteatipn no. 60/121.702; filed on 2/25/1999; (3) U.S. utiiity patent applteation 
serial no. 09/502.350, attorriey docket no. 25791.8.02. filed on 2/10/2000^ which 
claimed the bonefit of the filing date of U.S. provistonal applteatton no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility paterit appUcation sertal no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatioh no. 60/108.558. attorney docket no. 
25791.9. fifed on 1 1/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546. 
fifed on 2/18/2000; (6) U.S. utiiity patent application no, 09/523.460. attorney docket 
no. 25791.1 i02. fifed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed tiie benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000, whiiph cfeimed the benefit of the filing date of U.S. provteional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791,17.02. filed on June 7. 2000, 
which claimed the benefit of the fiUng date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 2579t.17, filed on 6/7/1999; (10) U.S. 
5 utnity patent applicatton no. 09/559.t22. attorney docket no. 25791.23.02. filed on 
4726/2000. wfilch claimed the t)eneftt of the filing date of U.S. provisional appOcation 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
prwisfcjnal applicatfori no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskwal application no. 60/143,039. attorney docket no. 
10 25791^. filed on 7/8/1999: (13) U.S. provisional patent applicatton serial no. 
60/1621.671, attorney docket no: 25791.27; filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appHcatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
15 attorney docket no. 25791.39, filed on 11/12/1999. the disctosuies of whteh are 
irworporated herein by reference. 

The expanston cone 1440 is coupled to the first support member 142a and 
the thini support member t445. The expanston cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 
20 1440 Is axially displaced relative to the dxpandabte tubular inember 1435. 

in a pnefened embodiment, ttie expanston cone 1440 is provMed 
substantially as disctosed in one or more of the foltowing: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. fited on 
12/3/1999. which claimed ttie benefit of the filing date of U.S. provisional patent 
25 application no. 60/1 1 1 .293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appHcatton serial no. 09/510,913. attorney docket no. 25791.7.02. fited 
on 2/23/2000, which claimed ttie benefit of ttie filing date of U.S. provistonal 
application no. 60/121.702. fited on 2/25/1999; (3) U.S. uttlity pateiit application 
serial no. 09/502.350, attorney docket no. 25791.8.02. fited on 2/10/2000, vvhteh 
30 claimed the benefit of ttie filing date of U.S. provistonal application no. 60/1 1 9.61 1 . 
attorney docket no. 25791 .8; (4) U.S. utility patent appHcatton serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
ttie filing date of U.S. provistonal application no. 60/108.558. attomey docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provistonal patent applicaUon no. 60/183.546. 
35 fited on 2/18«000; (6) U.S. uttfity patent application no. 09/523.460. attomey docket 
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no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applkatlon no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatnn nd 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. dttomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utjlHy patent 
applicatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
whteh claimed the benefit of the filing date of U.S. provistonal patent appltoatton 
serial no; 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
trtllHy patent application no, 09/550,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. whtoh claimed the benefit of the filing date of U.S. provistonal applicatkm 
rto. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
pifwisfonal applicatton no. 60/146,203, attorney docket no. 25791.25, fited on 
7/2ia/1999: (12) U.S. provistonal appltoatton no. 60/143.039, attorney docket no. 
25791.26. fitod on 7/9^999; (13) U.S. provistonal patent applicatton serial ho. 
60/162.671. attorney docket no. 25791.27, fitod on 11/1/1999; (14) U.S. provistonai 
appKcatlon no. 60/159,039; attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application ito. 60/159,033, attorney docket no. 25791.37. 
fitod on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 2i5791.39. fited on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The third support member 1445 Is preferably couptod to the expansion cone 
1440 and the packer 1450. The third support member 1445 Is preferably adapted to 
convey pressurized fluldic materials and/or etoctrteal cunent and/br communteafion 
signals from a surface location to the packer 1450. The third support member 1445 
may, for exampto, be conventional commerdally avaitebte slick wire, bratoed wire, 
colled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controltebly coupled to the wellbore casing 
1400. The packer 1450 may be any number of cbnventtonal commercially availabte 
packer devices. In an alternative emtXKiiment. a bladder, slipped cage assembly or 
hydraulto slips may be substituted fbr the packer 1450. 

67 



As illustrated in FIG. 14a. the apparatus 1415 is preferably positioned within 
the wellt)6re casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b, in a preferred embodiment, the packer 1450 Is 
then anchored to the weilbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary positiori. 

As illusfrated In FIG. 14c in a prefenBd embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred emMlment, as illustrated in FIG. 14d. the lower end of the expandable 
tubular member 1435 ImpMs the expansion cone 1440 and is radially expanded 
Into contact with the weilbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the weilbore casing 1400 in order to qptimally couple the end 
of the expandabfe. tubular member 1435 to the weilbore casing 1400. 

In an altemativa embodiment, a eomprraslble cement and/or epoxy is then 
ir^eded Into the annular space between the unexpended portion of the tubular 
member 1435 and the weilbore casing 1400. The compres^bfe cement and/or 
epoxy Is then pemfiitted to at least partially cure, prior to the Initiation of the radial 
expanston process. In this manner, an arinular stnjdural support and fluldic seal Is 
provided around the tubular member 1435. 

As illustrated in FIG. .14e, in a prefened embodiment, the packer 1450 Is 
decoupled frwn the weilbore casing 1400. 

As iUustrated in FIG. 14f. In a prefened embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 
1420. In a prefened embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandable tubular member 1435 Into intimate contact 
with the walls of the weObore casing 1400. in a prefenred embodiment, prior to the 
Inltiatton of the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

As illustrated In FIG. I4g, in a preferred embodiment, after the expandabte 
tubular member 1435 has been completely radially expanded by the axial 
displacement of the expanston cone 1440, the opening 1410 In the weilbore casing 
1400 Is seated off by the radially expanded tubular member 1435. In this manner, 
repairB to the weilbore casing 1400 are optimally provided. More generally, the 

68* 



apparatus 1415 is used to repair or form weUbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandat>le tubglar member to a preexisting structure will now be 
described. Referring to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean fomiatton 1505. the wellbore casing 1500 may be pbsitk)ned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 
fracturing operation perfomied upon the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. - 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 in the wellbore casing 1500. More generally, ttie apparatus 1515 is 
preferably utilized to fbnm or repair wellbore casings, pipelines, or staictural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an exparision cone 1530, a coupling 1535, a 
resilient anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surfece 
kxation. The support member 1520 is further coupled to the expansion cbne 1530. 
The support member 1520 is preferably adapted to corivey pressurized fluldic 
materials and/or electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred emt)odiment, the expandable tubular member 
1525 includes one or more engagentent devices ttiat are adapted to couple with and 
penetrate the wellbore casing 1500. In tiiis manner, the expandable tubular 
member 1525 is optimally coupled to ttie wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surfece of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 
1525 furttier includes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1525 in order to optimally seal the inteifece 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550. an intsnnediate section 1555. and an. upper section 1560. In a 
preferred embodiment, the wall thicknesses of the lower and intermediate sections. 
1550 and 1555. are lesd ttian the wall thickness of the upper section 1560 in drder 
to optimally faciiitate the radial expanskm of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provkJed on the outskie 
surface of th^ upper section 1560 of the expandable tubular member 1525. In a 
preferrad embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tut)ular member 1525 In order to optimally anchor the 
expandable tubular nnember 1525 to the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1 525 Is further 
provWed substantially as disdosed In one or more of the foltowing: (1) U.S. utility 
patent appHca^ serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
applkatkm no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiicatkm serial no. 09/510,913. attonrtey docket no. 25791.7.02. filed 
on 2C3/2000. whk:h claimed the benefit of the filing date of U.S. provistonal 
appBcatlon no. 60/121.702, filed on 2/25/1999; (3) U.S. uBIHy patent appHcatkm 
serial no. 09«502.360. attorney docket no. 25791.8.02. filed on 2/10C000. which 
claimed the benefit of the filing date of U.S. provisional applkatkm no. 60/119.61 1, 
attbmey docket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
25 the filing date of U.S. provistonal appltoatton nd. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appltoatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteafion no. b9«23.460. attorney d(^et 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appltoatton no. 60/124,042, filed on 3/11/1999; (7) U S. utity patent 
30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket no, 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
as. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
» 2«4«000, wWch claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiilty patent 
application no. 09/588.946. attorney docket no. 25791.17.02, fiied on June 7. 2000. 
which claimed the t)enefit of the filing date of U.S. provisional patent appticatkm 
serial no. 60/137*998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. pro\48ional appiicatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisfonal applteatkm no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29^1999; (12) U.S. piovistonal application no. .60/143,039^ attorrfey docket no. 
25791,26, filed on 7/9/1999; (13) U.S. provistonal patent applicatkm serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteatlon no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. proviskMiat patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisiorial patent application no. 60/165.228. 
attorney docket- no. 25791.39, filed on 11/12/1999, ttie disckisures of whteh are 
Incorporated herein by reference. 

The mpanston cone 1530 Is coupled to the support member 1520 and the 
coupling 1535. The mcpanskm cone 1S30 is preferably adapted to radially expand 
the e)q)andable tubular member 1525 when ttie expansion cone 1530 is axially 
displaced relative to the expandable tubular member 1525. The expanskm cone 
1530 may be any number of conventional commercially available expanston cones. 

In a preferred embodiment, the expanskm cone 1530 Is pitivided 
substantially as disdosed In one or more of the foltowing: (1) U.S. utWfy patent 
appBcadon serial rio. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. whk4) claimed the benefit of Wo filing ddte of U.S. proviskinar patent 
applicatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed ttie iienefit of the filing date of U.S. provlstohal 
applicatton no. 60/121,702. filed on 2/25/1909; (3) U.S. utility patent applcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, fitod on 2/10/2000. whteh 
claimed the benefit of ttie filing date of U.S. provistonal application no. 60/119.611, 
attorney docket rK>. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. fitod on 11/15/1999. whteh claimed ttie benefit of 
ttw filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791,9. flted on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546. 
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filed on 2/18/2000: (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791 .1 1 .02, filed on 3/10/2000. wtiich claimed the t)enefit of the filing date of 
U.S. provisional appHcation no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
5 whteh claimed the l>enefit of the filing dates of U.S. provisional application no.' 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. ufinty application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh claimed the t>enefit of the filing date of U S. provisional serial no. 
10 6(0/121,967. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which dainied the benefit, of the filing date of U.S. provisionai patent application 

serial no. 60/137,998. atlomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utBMy patent appKcation no. 00/559.122. attorney docket no. 25791:23.02. filed on 

15 4«6«000. whteh daimed the Iwnefit of the fiHng date of U.S. provistenal application 
no. 60/131.106, atlomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
pravlstonal applteatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistenal patent applteatton serial no. 

20 60/162.671. attorney docket no. 25791 .27. fited on 1 1/1/1999; (14) U.S. provisional 
applteatton no. 60/159,039. attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provistonal patent applteatton no. 60/159.033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent appKcMon no. e0/165,228i 
attorney docket no. 25791.39, fited on 11/12/1990. the disdosuros of whteh are 

25 incorporated herein l)y reference. 

The ooupUng 1535 is preferably coupled to the support member 1520. the 
expanston cone 1530 and the reslitent anchor 1540 The coupling 1535 to 
preferably adapted to convey pressurized fluidto materials and/or electrical cunent 
and/or communicatton signals from a surface location to the resilient anchor 1535. 

30 The coupling 1535 may. for exampte. be conventional comnrwrdally available sitek 
wire, braided virire. colled tubing, br drilling stock material. In a preferred 
embodiment, the coupling 1535 Is decoupled ftx)ro the resiltent anchor 1540 upon 
toitiating the axtol displacement of the expanston cone 1530. 

The reslitent anchor 1540 is preferably coupled to the tower section 1550 of 

35 the expandabte tubular member 1525 and thie coupling 1535; The resilient anchor 
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1540 is further prefeiably adapted to t)e oontrollabiy coupled to the welllwre casing 
1500. 

Referring tO FIGS. 16a and 16b, in a preifened embodinrwnt, the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 
releasable coupling devices 1605. In a prefenred embodiment, the resilient anchor 
1540 is nrtaintained in a compressed elastic position that is contiollably released 
thereby causing the resilient anchor 1540 to expaml in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b. in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils ih the outward radial direction, in a 
prafeired embodbnent at least a portion of the coiled member 1600 Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoHed member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the welibore casing 1 500. 

The coiled member 1800 may be fabricated from any number of 
convenfionai oommeidaly available resWent materials. In a prefened embodiment, 
the ooHed membeF 1600 is fabricated from a resilient material such as, fbr example, 
ispring steel. In a prefterred embodiment the coiled member 1600 is lubricated from 
memory metals in order to optimally provide control of shapes and stresses. 

in a preferred enibodiment, the releasable coupling device 1605 maintains 
the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1^ may be any number cff conventional commercially 
available releasable opupling devices such ^s. fbr example, an explosive bolt. 

The resilient anchiar 1540 may be positioned In any desired orientation. In a 
preferred embodiment, the resiHent anchor 1540 is positioned to apply ttra maximum 
nonnal forte to ttw wails of tiie welibore casing 1500 after releasirig the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated In FIGS. 17a and 17b. ttie resilient 
anchor 1540 includes a tubular member 1700. one or more resilient anchoring 
membere 1705, one or more .corresponding rigid attachrtients 1710. and one more 
corresponding releasable attachments 1715. In a prefened embodiment, the 
reslBent anchoring members 1705 are maintained in compressed elastic condition 
by the conespohding rigid and releasable attachments. 1710 and 1715. In a 
pr^ierred embodiment, when the conesponding releasable attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
Is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular memlier 
1700 by a corresponding releasable attachihent 1715. As illustrated In FIG, 17b. in 
a preferred embodiittent. releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing tf» resilient anchoring member 1705 to swing radially outward from 
the tubular memberl 700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient matertais. In a prefened embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional commercially available materials. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasabte attachments 1715 may be fabricated from any number of 
conventional temroerdally available devices such as. for example, explosive bolts. 

In another alternative embodiment, as iUustrated In FIGS. 18a and 18b, the 
reslHent anchor 1540 includes a tubular member 1800, one or more andwring 
devices 1805. one or more resilient membere 1810. and one or more release 
devices 1815. In a prefened embodimiBnt. the anchoring devices 1805 and resilient 
membere 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated In FIG. 18b. in a preferred embodiment, when the 
release devices 1815 are renroved. the anchoring devices 1805 and resfflent 
membere 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for pemnitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
5 number of conventional corhmerdally available materials. In a prefened 
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embodiment, the tubular member 1800 is fabricated fmm 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the oonnesponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as. for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment the anchoring devices 1805 are fabricated from nrachine tool steel in 
Older to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a rwilal 
fioroe upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805. the resilient 
membere 1810 are preterabiy adapted to fbrce the anchoring devices at least 
partially ttvough the corresporKiing openings 1820 Into contact with, to. at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 In the tubuiarmember 1800. The release devices 1815 are preterably^adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
unM released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional cominerdally available 
release devices. In a preferred ernbodiment, the release devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated In FIG. 15a, the apparatus 1515 is preliBrebly posittoned within 
the wellbore casing 1500 with the expandable tubular member 1525 positibned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b. in a preferred embodiment, the resilient anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is arichored to the wellbore 
casing 1500. In a prefened embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surtece location. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
Nijected into the annular space between the unexpended portion of the tubular 
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member 1525 and the weilbore casing 1500. The compressible cement and/or 
epoxy Is then pemnitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stmctuTal support and fluidic seal is 
provided around the tubular member 1525. 

As Illustrated In FIG. 15c, in a prefened embodiment, the expansion cone 
1630 is then axially displaced by applying an axial force to the support member 
1520. In a prefened embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the weilbore casing 1 500. 

As lllMstrated in FI6. 15d. in a preferred embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displaoement of the expansion cone 1530. the opening 1510 in the weilbore casing 
1500 is sealed off by the radiaUy expanded tubular member 1525. In this manner, 
repairs to the weHbdre casing 1500 are optlmaily provided. More generally, the 
apparatus 1615 is used to repair or form weilbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 18a. 19b and 19c an aHemative embodiment of ah 
expandable tubular member 1900 for use in the apparatus 1515 w«l now be 
described. In a prtferred eimbddiment. the expandable tubular member 1900 
Includes a tubular body 1905. one or more resilient panels 1910, one pr more 
corresponding engagement membere 1916. and a release member 1920. In a 
preferred embodiment; the resilient panels 1910 are adapted to expand In the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting stnjcture such as. for 
example, a weHbore casing, an open hole weHbore sectton. a pipeline, or a stmctural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commerdaliy available 
expandable tubular membere. In a preferred embodiment, the tubular member 1905 
is an expandable casing in order to optimally pno\rfde. high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release ihember 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The reslflent panels 1910 are preferably adapted to extend to the position 
1926 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are ^pjed to the tubular member 1905 by 
vralding in order to optimally provide high strength. The resflient panels 1910 may 
be fabricated from any number of conventional oommerdaliy available resilient 
materials. In a preferred embodiment, the resilient panels 1910 ai^ fabricated from 
spring steel in order to optimally store elastic radially directed eneigy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1 500, or other preexisting staicture. 

The release member 1920 is releasably coupled to the resilient panels 1910. 
The release member 1920 is prBferal)ly adapted to contrdlably release the resilient 
panels 1910 from their initial streined positions in order to pemit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and^or control and/or hydraulic signals are communicated to and/or from 
the release mernber 1920. The release member 1920 may be any number of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 206. an attemalive embodiment of an apparatos 
and method for coupling an «(pendable tubular member to a preexisting structure 
wPI now be described. Referring to Fig. 20a. a wellbore casing 2000 is positioned 
within a 8u)>terranean formatioh 2005; The weHtxw? casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000. or due to a prior 
perforation or fracturing operation peribntied upon Uie surrounding subterranean 
formation 2005. As will be recognized by persons having ordinary skill in ttte art. ttie 
openings 2010 can adversely affect ttie subsequent operation and use of ttie 
welibore casing 2000 unless ttiey are sealed off. 

I 

In a preferred embodiment, an apparatus 2015 is utilized to seal off 0ie 
openings 2010 in the vvellbore casing 2000. More generally, ttie apparatus 2015 Is 
preferably utilized to fonn or repair wellbore casings, pipelines, or staictural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030. a coupBng 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 Is preferably adapted to be coupled to a surfece 
location. The support member 2020 is further coupled to the expansion oone 2030. 
The support member 2020 is preferably iadapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially available slidt wire, braided wire, coiled tubing, or driHing 
stock material. 

The expandable tubular member 2025 Is removably coupled to the 
expansion cone 2030. In a prefenwl embodiment, the expandable tubular member 
10 2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a preferred 
embodiment; the engagement devices indude teeth for biting Into the surface of the 
weUboier casing 2000. In a prefened embodiment, the expandable tubular inember 
15 2025 further includes one or more Sjsaling members 2045 on the outside surface of 
the expandable tubular member 2025 In order to optimally seal the interface 
between the expandable tubular rniOTiber 2025 and the wenfaore casing 200^ 

In a preferred embodiment, the expandable tubular member 2025 includes a 
tower section 2050, an Intemtediate secdon 2065. and an upper section 2060. In a 
20 preferred embodiment, the wall thicknesses of the tower and intermediate sectkxis. 
2050 and 2055. are less than the wall thtekness of the upper sectkm 2060 in oi«ler 
to. optimally facilitate the radial expanskm of the expandable tubular member 2026. 
In a preferred embodiment, the sealing members 2045 are provMed on the outsMe 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
iS prefened embodiment, the resilient anchor 2040 is coupled to the tower sectton 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a prefened embodiment, the expiandable tubular member 2025 is further 
provided substantiafly as disclosed in one or more of the following: (1) U.S. utility 
10 patent applteatton serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, vi^hlch claimed the benefit of the filing date of U.S. provisional patent 
appycatton no. 60/1 1 1,293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utnity patent application seirial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23«000. vwhteh claimed the benefit of the filing date of U S provisional 
5 applicatton no. 60/121.702, filed on 2«S/1999; (3) U.S. utility patent applicatton 
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serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the l)enefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial rto. 09/440,338, 
attorney docket no. 25791.9.02, fifed on 11/15/1999. vvhich claimed the benefit of . 
the filing data of U.S. provistonai application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5). U.S. provistonai patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonai appRcation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791 .1Z02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonai appUcation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whtoh claimed the benefit of the filing date of U.S. provistonai serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomdy docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonai patent application 
serial no. 60/137.098. attorney docket no. 25791.17, fltod on (8/7/1999; (10) U.S. 
utHity patent appltoation no. 09/559.122. attoriney docket no, 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonai application 
no. 60/131,106, attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonai appUcalton no. 60/146.^)3. attomey docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provistonai appltoatton no. 60/143.039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai pateiit appltoatton serial no. 
60/162.671. attomey docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provistonai 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appOcation no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The e)^ston cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expanston cone 2030 Is preferably adapted to ipdially 
expand the expandable tubular member 2025 when the expanston cone 2030 is 
axiaHy displaced retetlve to the expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 Is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
appUration serial no. 09/454,139, attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benelH of the filing date of U.S. provisional patent 
5 application no. 60/11 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2«3Q000. whteh claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
10 claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611, 
fittomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal appHcatton no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U S- provlstohal patent applicatton no. 60/183.546. 
15 filed on^ 2/18/2000; (6) U.S. utility patent applfeatioh.rio. 09/523,460, attorney docket 
no. 25791.11.1)2. filed on 3/1 W2000, whteh claimed the benefit of the filing data of 
U.S. proviskmai appHcatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utiRty patent 
appBcatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviskmai applteation no. 
iO 80/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appBcatton no. 60/154.047, attorney docket no. 25701.29. filed on 9/16/1990; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. fitod on 
2^4/2000. which claimed the benefit of ttie filing date of U.S. piovistonaj serial ho. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
» applteation no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of ttie filing date of U.S. pn>vistonal patent appacatibn 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26«000. which dainned the benefit of the filing date of U.S. provistonal application 
0 no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162.671. attomey docket no. 25791.27. fitod on 11/1/1999; (14) U.S. pn>visional 
5 applteation no. 60/159.039. attorney docket no. 25791,36. fitod on 10/12.1999; (15) 
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U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whidi are 
incorporated her^ by reference. 

The coupling 2035 is preferably coupled to the support niember 2020, the 
expanskm cone 2030. and the anchor 2040. The coupling 2035 is pnsferably 
adapted to convey pressurized fluWic materials and/or electrical current and/or 
communlcatton signals from a surface kxatton to the ahc^ 2035. The coupling 
2035 may. for example, be conventkMial conmercially available stick wire, brakled 
wire, coiled tubing, or drilling stock material. In a preferred embodbnent. the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower sectton 2050 of the 
expandable tubular member 2025 arid the coupling 2035. The anchor 2040 is 
fitfther preferably adapted to be controRably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21 b, in a preferred embodiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105, and one or more cbnesponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the oorrespondirig actuators 2110. In an altemative embodiment, the 
spikes 2105 are outwardly actuated by displacing the ap|»ratus 2015 upwardly, in 
another alternative embodiment, the spjkes 2105 are outwardly extended by placing 
a quantity of fluhUc material onto the spikes 2105. 

The housing 2100 is coupled to the lower sectksn 2050 of the expandabte 
tubular member 2025. the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey etectrical. communication, and/or hydrauHc 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movaMy coupled to the housing 2100 and 
the conresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direptton to engage, and at least partially penetrate, the 
vwllbore casing 200a or other preexisting structure such as, for exampte. the 
wellbore. Each of the spjkes 2105 further preferably include a concave upwardly 
facing surtece 2115. In a preferred embodiment, the placement of a quantity of 
fluMk: material such as. for example, a barite plug or a flex plug, onto the surfeces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welltwre casing 2000, or other preexisting structure such as. for 
example, the wellbore. Alternatively, the upward displacement of the apparatus; 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellt)ore casing 2000. or other preexisting structure such as. for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
oonespondlng spikes 2105. The actuators 21 10 are preferat>ly adapted to apply a 
force to the oonrespondihg spikes 2105 sufRdent to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of oonvenfional commercially available actuators such as, for example, a 
spring, an electric or hydrauHc motor, a hydraulic piston/cylinder. In a preferred 
embodfenent. the.actuators 2100 are hydraulk: pistons In order to optimally provkje 
ease of operation. In an altemativa embodiment, the actuators 2110 are omitted 

15 and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a. 22b, and 22c. in an alternative embodiment, the 
anchor 2040 Includes the housing 2100, one or more petel baskete 2205. and one 
or rhore corresponding actuators 2110. In a piefsned embodiment, the petel 

baskete 2205 are outwardly ejdanded by the corresponding actuators 2110. in an 

20 alternative embodiment, the petal baskete 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petel baskete 2205 are outwardly extended by ptedng a quantity of fluMic matertel 
onto the petal baskete 2205. 

The housing 2100 is coupled to the tower sectkNi 2050 of the expandabto 

25 tubuter member 2025, the petel baskete 2205. and the actuators 2110. 

The petel baskete 2205 are preferably movably coupled to the housing 2100 
and the corresponding actuators 2110. The petel baskete 2205 are preferably 
adapted to pivot relative to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radial directton to engage, and at least 

30 partially penetrate, the wellbore casing 2000, or other preexisting structure. As 
illustrated in FIG. 22c each of the petel baskete 2205 further preferably include a 
concave upwardly facing surface 2215. In a preferred embodiment, the placement 
of a quantity of fluidk: matertel such as, for exampte. a barite plug or a flex plug, onto 
the surfaces 2215 causes the petel baskete 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellbore casing 2000. or other preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petal tnskets 2205 is 
sufficient to anchor the expandat)le tubular rmvtoer 2025, Aitematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbbre casing 2000, or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 arKi the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufFteient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
an aKemative embodiment, the actuators 2110 are omittjsd and the petal baskets 
are phrotally coupled to the housing 21 00. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated In FIG. 20a, the apparatus 2015 Is preferably posittoned within 
the welibore casing 2000 with the expandable tubular member 2025 positioned In 
opposing relation to the opening 2010. 

As illustrated In FIG. 20b, in a prefenred embodiment, the anchor 2040 is 
then ancftored to the weUbore 'ciasing 2000. In this mdnner. the tower section 2050 
of the expandable lubular member i202S Is anchored to the welibore casing 2000 or 
the welibore casing, in a prefened embodiment, the anchor 2040 Is anchored by a 
control and/or electrical power signal transmitted fifom a surfece locatton to the 
aduatore 21 10 of the anchor 2040. In an alternative embodirnent. the anchor 2040 
is anchored to the weHbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2m Is anchored to the welibore casing 
2000 by ptacing a quantity of a fiuidto material such, for exampto, a barite plug or a 
ftex plug, onto the spikes 2105 or petel baskete 2205 of the anchor 2040. In an 
alternative embodiment, the . anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluMIc material such, for exampte. a barite plug 
or. a flex plug, onto at least the tower and/or the intermediate secttons, 2050 and 
2055, of the expandable tubular member 20^, i 

In an alternative embodiment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portton of the tubular 
member 2025 and the welibore casing 2000. The compressible cement and/or 
epoxy is then pemiitted to at least partially cure prior to the initiatton of the radial 
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expansten process. In this manner, an annular structural support and fluldic seal is 
provided around the tubular nieml)er 2025. 

As illustrated In FIG. 20c In a preferred eml)odiment, the expansion cone 
2030 Is then axially displaced by applying an axial force to the support member 
2020. in a preferred embodiment, the axial displacement of the expahsioh cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. 

As Illustrated in FIG. 20d, In a preferred embodiment, after the expandable 
tubular member 2025 has beisn completely radially expanded by the axial 
displabement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 Is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weHbore casing 2000 are optimally provided. More generally, ttie 
apparatus 2015 is used to repair or fbnn wellbore casings, pipelines, and structural 
supports. 

Rofening to HQS. 23a to 23e, an aKematlve embodiment of an apparatus 
and method for. coupling an expandable tubular member to a preexisting structure 
will now be describad. Refeiring to Fig. 23a. a waiibore casing 2300 and an open 
hole weHbore section 2305 are positioned within a subterranean tbrmation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned In any orientatiori froiti the vertical direction to the horizmital direction. 

In a prefemad embodiment, an apparatus 2320 is utiii»d to lom a new 
section of wellbore casing within the open hole we;llbore section 2305. More 
generally, the apparatus 2320 is prefierably utillzed to fonn or repair wellbore 
casings, pipefines, or stnictural supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubular member 2330. an expansion cone 2335, one or more upper 
sealing members 2340, and one or more seating men^Mre 2345. 

The support member 2325 Is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to tha expansion cone 2335. 
The support member 2325 may, for example, be conventional commercially 
available slide wire, braided wire, coiled tubing, or drilling stodk material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further Includes one or more upper and lower sealing members. 2340 and 
2345. on the outside surface of the expandable tubular member 2^30 In order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
welibore (ssing 2300 and the open hole vvellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an intennediate section 2355. and an upper section 
2380. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355, are less than the wall thickness of the upper 
sedton 2360 in order tp optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a prefeired embodiment, the lower section 2350 of the 
expandable tubular member 2330 includes one or more 8k)ts 2365 adapted to 
permit a fluidic sealing material to penetrate the lower sectton 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disctosed In one or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S. provisional patent 
appHcatton no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the flljng date of U.S. provistonai 
appllcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utlBty patent application 
serial no. 09/502,350, attorney docket no. 2S791.8;02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. piovlsionai application no. 60/119.iSl1. 
attorney docket no. 25791.8; (4) U.S. utility patent applnatton serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, whteh daimed the benefit of 
th6 filing date of, U.S. provistonal appllcatton no. 60/108.558. attomey docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent appllcatton no. 60/183,546. 
filed on 2/18«>0b0: (6) U.S. utility patent applteatton no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, viWch claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appncation no. 09/512.8^5. attomey docket no. 25791.12.02, fited on 2/24/2000. 
which claimed the benefit of the filing dates of U.8. provjstonal applteatton no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U,S. provistonal 
appncation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
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which daimed the benefit of the filing date of U.S. provisional patent application 
aerial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) u:s. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the twneftt of the filing date of U.S. provisional applicatton 
5 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkin ho. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999: (13) U.S. provisk>nal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) US. provisional 
10 appllcatkm no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. proviskmal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appHcation no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the discknures of which are 
incorporated her^ by reference. 
15 The expanston cone 2335 Is preferably coupled to tt»e support member 

2325. The expansion cone 2335 is further preferably removably coupled to the 
expendable tubular member 2330. The expanston cone 2335 is preferably adapted 
>o radially expand the expandable tubular member 2330 when the expansion cone 
2335 Is axlally displaoed relative to the expandable tubular rnei^ 
20 In a preferrBd embodiment, the expanston cone 2335 is provMed 

substantially as dlsdosed in one or more of the fioltowing: (1) U.S. utility patent 
applcation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12^/1999. whteh claimed the benefit of the fifing date of U.S. pioviskmal patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
>5 utility patent application serial ho. 09/510.913. attwney docket no. 25791.7.(6. filed 
on 2/23/2000. which daimed ttie benefit , of the fifing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appfication 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10«000. which 
daimed the benefit of ttie filing date of U.S. provistonal application no. 60/119,611. 
10 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket ho. 25791.9.02, fifed on 11/15/1999, whidi claimed the benefit of 
ttie filing date of U.S. provisk>nal application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/ia«000; (6) U.S. utility patent application no. 09/523.460. attorney da*et 
no. 25791111.02. filed on 3/1CW2000. whteh daimed the benefit of ttie filing date of 
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U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. uHity patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
wtiich claimed ttw t>enefit of tfw filing dates of U.S. provisional application no. 
60/121,841, attorney docket rib. 25791.12, fi^ed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney, docket no. 25791.29, filed on 9/16/1999; (8> 
U.S. utility application no. 09/511,941, attorney docket no. 25791. 16!02, filed on 
2/24/2000, wtiich claimed Uie twnefit of the filing date of U.S. provisktnal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appncation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed ttw benefit of the filing date of U.S. provlstonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlslonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisnnal patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appOcation no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appHcaflon no. 60/159.033. aUomey docket no. 25791.37. 
filed on 16/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/i:vi999. ttie disctosures of whteh are 
incorporated herein t>y reference. 

the upper seafing member 2340 is coupled to the outsMe surface of the 
upper section 2360 qf ttie expandable tubular member 2330. The upper saaling 
member 2340 is preferably adapted to flukfidy seal the interface between ttie 
radially expanded upper section 2360 of the expandable tajbular merhber 2330 and 
ttje wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing rriembers. In a preferred embodiment, 
the upper sealing member 2340 Is a viton rubber in order to optimally provide toad 
carrying and pressure sealing capacity.. 

The tower sealing nrwrober 2345 Is preferably coupled to the outskJa surface 
of the upper section 2360 of ttie expandabto tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluididy seal the interface between 
ttie radially expanded upper section 2360 of the expandabto tubutor member 2330 
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and the open hole wetlbore section 2305. The lower sealing inemt)er 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is vrton rubber in order to optimally 
provide load canying and sealing capadfy. 

As Illustrated in FIG, 23a, the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the open hole wellbore sertlon 2306 with the 
expandable tubular member 2330 positioned in overlapping relation to the weHbore 
casing2300. 

As illustfated In FIG. 23b. in a prefened embodiment, a quantity of a 
haidenaUe fluldic sealing material 2365 is then Injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
availabte sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenabte (luidic sealing material 2365 at least parteily 
enters the slote provided in the lower secUon 2350 of the expandable tubular 
member 2330. 

As fflustrated in FIG. 23c the hardenable fluldic sealing material 2365 Is 
preferably then pemnitted to at teast i)arttelly cure. In this manneri the lower section 
2350 of the expandabte tubular member 2330 Is anchored to the open hote wejlbore 
section 2305. 

In an altemative enribodimeht. a compresslbte cement and/or epoxy Is then 
ii\jected Into the annuter space between the unexparided portion of the tubutar 
member 2330 and the wellbore casing 2300. The compressibfe cement and/or 
epoxy is then pennlttedio at feast parttaily cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular nfember 2330. 

As ilhistreted in FIG. 23d. in a prefened embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
2335 radially expands the expandabte tubular member 2330 Into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated In FIG. 23e, in a preferred embodiment, alter the expandable 
tububr member 2330 has been completely radially expanded by the axial 
dispfecement of the expansion cone 2335. a new secUon of wellbore casing Is 
formed that preferabhr Includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or forni welltx>re casings, pipelines, and stnjctural supports. 

Refening to FIGS. 24a to 24c, an alternative emlxxlimeht of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned wHhln a subterranean fomtatlon 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 rnay be 
posittoned in any orientation from the vertical direcdbn to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to fonn a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 Is prefisrably utilized to fomi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430, an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2460, one or more upper sealing members 2455, and one or 
more seraiing members 2460. 

The support member 24;^ is preferably adapted to be coupled to a surface 
location; The ^pport member 2425 is further coupled to the expanslbh cone 2435. 
The support member 2425 is pretiBrably adapted to convey electrical, 
communlcatton. and/or hydraufic signals to and/or from the packer 2445. The 
support member 2425 may. for example, be oonventtonal commercially available 
slick wire, braided wire, coiled tubing, or driUing stock material. 

The expandable tubular member 2430 is renxivabiy coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefened embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sea«ng membere, 2455 and 2460, on the outskHe surface of the expandable tobular 
member 2430 in order to optimally seal the interfece between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
includes a tower section 2465, an intemwdiate section 2470, and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the tower and 
Intennediate secUons. 2465 and 2470. are less than the wall thickness of the upper 
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section 2475 In order to optimaiV facilitate the radial expansion of the expandable 
tubular member 2430. In a prefened embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred, embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed in.one or more of the following: 

The expansion cone 2435 Is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2436 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axialiy displaced relative to the expandable tubular 
nnfember243p.. 

In a preferred ehibodlrnent. the expansion cone 2435 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utiHty patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
120/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S 
utility patent applkatbh serial no. 09/510.913. attorney docket no. 25701.7.02. filed 
on 2C3C00O. which claimed the benefit of the filing date of U.S. provistonal 
applicatton no. 60/121,702. filed on 2S5/1999; (3) U.S. utlNty patent appiicatton 
20 serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1 0^000. which 
claimed the benefit of the filing date of US. provlsibnal appRcatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utlily patent appHcation serial no. 09fMO,Z3B. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provlsibnal appiteatton no. 60/108.568. attorney docket no. 
25 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appHcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 00523.460. attorney dc^et 
no. 25791.1 1.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042, fited on 3/11/1999; (7) U.S. utility patent 
appltoation no. 09/512.895. attorney docket no. 25791.12.02. fited on 2«?4/2000. 
30 whk^ claimed the ber^ of the filing dates of U.S. provisional application no! 
60/121.841, attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provisional 
ajpplication rib. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utWiy appHcation no. 09«11.941. attorney docket no. 25791.16.02. fited on 
2«4«000. Whteh dalmed ttie behefit of the filing date of U.S. provistonal ^rial no. 
J5 60/121.907. attorney docket no: 25791.16. fited on 2«!6/1990; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
wtiich daimed the benefit of the filing date of U.S. provisional piatent anslication 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatum no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appllcatkm 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
provlstonal applteatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlsfonal patent appllcatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appKcatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 
attorney docket no. 25701.39. filed on 11/12/1999. the disclosures of which are 
Incorporated herein by referehoe. 

The coupling 2440 Is prefiBrably coupled to the support member 2425 and 
the mpanskin cone 2435. ITie coupling 2440 Is preferably adapted to convey 
electrical, convnunkatlon, attd/br hydraulk: senate to and/or from the packer 2445. 
The coupling 2440 may be any number of conventional support mernbers such as, 
for example, commercially iavallabie sNck wire, brakled wjre. colled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the kywer sectton 2465 of the mpandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fticttonai fbroe to 
support the tower sectton 2465 of the isxpandaMe welibore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal commercially 
available packers. In a preferred embodiment, the packer i2445 is an RTTS packer 
available from HaHlburton Energy Services in order to optimally prbvkle multiple sets 
and releases. In an attemative embodliTwnt. hydrauUc sUps may be substituted for. 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
e)q>andable tubular member 2430. The m^ 2450 Is preferably selected to provWe 
a tensito load on the lower sectton 2465 of the expandable tubular member 2430 
that raiiges from about 50 to 100 % of the yield point of the upper section 2475 of 
the expandable tubular member 2430. in this manner, when the packer 2445 is 
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released, the axial force provided by the mass"2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
seaBng merhber 2455 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the weiibore casing 2400. The upper sealing member 2455 may be any 
number of coiivenUonal commercially available sealing members. In a preferred 
embodiment the upper seaHng member 2455 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 Is preferably coupled to the outside surface 
of the upper section 2475 of the e)q)andable tubular member 2430. The lower 
sealing member 2460 Is preferably adapted to fiuidlcly ^ the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
15 and the open hole weiibore section 2405. The lower sealing member 2460 may be 
any number of conventional commercially available sealing members. In a preferred 
embodbnent. the lower sealing member 2460 is viton rubber In order to optimally 
provide lead bearirig. and sealing capacity. 

As illustrated In FIG. 24a. the apparatus 2420 is preferably positidned within 
20 the weiibore casing 2400 and the open hole weiibore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the weiibore 
casing 2400. In a prefened embodlmeiTl, the weight of the inass 2450 is supported 
by the support member 2425. the expansion cone 2435. the coupling 2440. the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 
25 In this manner, the intennedlate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450 

As illustrated in FIG. 24b, In a prefen^d embodiment, the packer 2445 is 
then released from connection with the tower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 Is prefei^bly now supported by the 
30 support member 2425. expansion corie 2435. and the tower and intermediate 
sections, 2465 and 2470„of the expandable tubular member 2430. In a preferred 
ernbodlment. the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radiaHy expanded by. and extruded off of, the expanston cone 
2435. In a prsferred embodiment, during the extruston process, the position of the 
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support member 2425 is adjusted to ensure an overlappirtg relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
Injected Into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to ttie initiation of the radial expansion process, in this 
manner, an annular structural support and fluidic seal is provided around the tid>ular 
member2430. 

As DIustreted in FIG. 24c, in a prefened embbdHtient, after the expandable 
tubular member 2430 has been completely extruded off of the expaneibn cone 2435. 
a new section of welibore casing is formed that preferably includes the radially 
expaided tubular membiar 2430 and an outer annular layer of a fluidic sealing 
mafarial. More generally, the apparatus 2420 is used to repair or fomn wellbore 
casings, pipelines, and structural supports. 

in an alternative embodiment, the mass 2450 is positioned on top of the 
upper sectipn 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 Is fabricated from a thick walled tutMJiar member that Is concentric with 
respect to the sui^iort member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manrter, when the expansion oone 2435 
exits the tubular member 2430. the expansion oone wHi carry the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c an altemative emtxxliment of an apparatus 
and method for coupling an expandable tubular member to a predxisting structure 
will now be described. Referrir^ to Fig. 25a. a weBbore casing 2500. and an open 
hole wenbore section 2505 are positioned within a subterranean fbnnation 2510. 
The vwllbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefened embodiment, an apparatus 2520 is utilized to fom» a new 
section of wellbore casing within the open hole wellbore section ' 2505. More 
generally, the apparatus 2520 is preferably utilized to fonfn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
expandable tubular member 2530, aii expansion cone 2535, a chamber 2440. an 
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end plate 2545. one or more upper sealing members 2555, and one or more sealing 
membere2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 "me support member 2525 is preferably adapted to convey fluidic materials to and/or 
fipom the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available slick wire, braided vwre, coiled tubing, or driiUng 
slock material. 

The expandable tubular member 2530 is removably coupled to . the 
10 expanskNi con^ 2S35. In a preferred embodinrtent. the expandable tubular member 
2530 further includes one or more upper and lower sealing nrwmbers, 2555 and 
2560. on the outskJe surface of the expandiaUe tubuUr member 2530 In order to 
opUmaly seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2SpO and the open hole wellbore section 2505. 
1^ In a prefenned eiribodiment. the expandable tubular member 2530 further 

Includes a tower sedton 2565. an intemiediate sedkm 2570. and an upper section 
2530. In a prefiBrred embodUfnent. the wan tMcknesses of the tower and 
inlennediata sedtons. 2565 and 2570. are less than the wall thickness of the upper 
sectfen 2575 in order to optimally fadWate the radial expanstoir of the expandabto 
20 tubular member 2530. 

In a preferred embodiment, the tow6r sectton 2565 of the expandable tubular 
member 2530 further Indudes the chamber 2540 and the end plate 2545. 

In a prefsfred embodiment, the expandable tubular member 2530 is further 
provided substantially as disclosed in one or motB of the fbltowing: (1 ) U.S. utility 
» patent appOcation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. vwhich claimed the benefit of the filing date of U.S. provjstonal patent 
appHcatibn no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, wrhich claimed the benefit of ttie filing date of U.S. provistonal 
0 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,360, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of'ttie filing date of U.S. provistonal application no. 60/110.611, 
attorney docket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, fitod on 11/1$/1999. whldi daimed ttie benefit of 
5 the filing date of U.8. provisionai applteation no. 60/108,558, attorney docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wtiich claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/^4/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney dpcket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appllcatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
^4/2000, .which claimed the benefit of the filing date of U S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no, 69/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whwh daHned the benefit of the filing date of U.S. provisk>nal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559,122, attorney docket no. 25791.23.02. filed on 
'4/26/2000. whteh claimed the benefit of the filing date of U.S. provisipnal application 
no. 60/131.106. attorney docket no. 25791;23, fitisd on 4/26/1699; (11) U.S. 
provisional applicatton no. 60/146.203, attorney docket no. 2579125. filed on 
7/29/1999; (12) U.S. provisional applkalton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applkatton no. 60/159.039. attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 6(1/159.033. attorney docket no. 25TO1.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disctosures of whtoh are 
incorporated herein by reference. 

The expanstoh cone 1^ is preferably coupted to the support member 
2525. The expansion cone 2535 Is further (mferably removably coupted to ttw 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 
to radially expand the expandabte tubular member 2530 when ttw expanston cone 
2535 is axialiy displaced retative to the expandabte tubular member 2530. The 
expanston cone 2535 is hitthw preferably adapted to convey fiutolc materials to 
and/or from the chamber 2540. 

In a prefened ernbodiment. the expanston cone 2535 Is provided 
substantially as disctosed in one or more of ttte following: (1) U.S. utility patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provlsional patent 
application no. 60/1 1 1,293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent appiicatkm serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the twnefit of the filirig date of U.S. provistonal 
applicatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applteatkm 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed tf» benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing data of U.S. provisional application no. 60/108.558. attorney docket no. 
25791 .9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteaUon no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh daimed the benefit of the filing date of 
U.S. provisksnal appHcation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appitealibn no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121.841, attorney docket no. 25791. 12,. filed on 2/26/1999 and U.S. provistonal 
appOcation no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh dalnied the benefit of VM filing date of U.$. provisional serial no. 
60/121,907, attorney docket np. 25791.16. filed on 2/26/19fli9; (9) U,8i utHlty patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which daimed ttie benefit of tiie filing date of U.S. provistonal application 
no. «0/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. prbvlstonal patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonErt patent application no. 60/165.228, 
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attorney dixket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. . 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 

5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a hijsher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfeice 
of the upper section 2575 of the expandable tubular member 2530: The upper 

10 seaHng member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weilbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 

15 provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular memt>er 2530. The lower 
sealing member 2560 Is preferably adapted to fkiididy seal the inteffeoe between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

20 and the open hole weilbore sedidn 2505. The lower sealing member 2560 may be 
any number of conventional commerdally available sealing members. In a preferred 
embodinnent, the lower sealing member 2560 is viton rubber in order to optimally 
provide load carrying and pressure sealirig capacity. 

As Illustrated in FIG. 25a, the apjparatus 2^20 is preferably positioned within 

25 the weilbore casing 2500 dnd the open hole weilbore section 2505 with the 
expandabte tubular member 2530 positioned in overlapping relation to the vyellbore 
casing 2500. 

As Illustrated In FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
30 of the expandable tubular member 2530 is injected into the chamber 2540. In a 
preferred embodiment, the difference In hydrostetic pressure between the chamber 
2540 and the region 2585, due to the differences In fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred emixxliment, during the 
35 extnjsion process, the petition of the support niember 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment the quantity of the fluidic material 2580 
initially injected Into the chamber 2640 Is subsequently increased as the size of the 
chamber 2540 increases during the extnjsjon process. In this manner, high 
pressure pumping equipment is typically not required, or the need for It is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained withir) the support member 2525. 

In an altemative embodiment, a compressible cement and/or epoxy is 
Injected into the annular space between the uriexpanded portion of the tubular 
member 2530 and the v>iBBb6re casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pennitted to at 
least partially cuns prior to the Initiation of the radial expansion process. In this 
manner, ah annular structural support and fluidic seal is provided around the tubular 
member2^. 

As iliustiated in FIG. 2Sc In a preferred embodiment, after the expandable 
tubular member 2530 has been completely extnjded off of the expansion cone 2535, 
a new section of wellbore casing is. fomrad that preferably Includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic seaUng 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
casings, pipelines, and stnidiral suppiorts. 

Refening to FIGS. 26a to 26c, an altemative embodiment of an apparatus 
and method for coupling an expandabto tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a vveilbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientetion from the vertical direction to approximately the 
horizontel direction. 

In a preferred embodiment, an apparatus 2620 is utilized to fbnn a new 
section of wellbore casing wjthin the open hole wellbore section 2605 More 
generally, the apparatus 2620 is preferably utilized to fonn or repair weNbore 
casings, pipelines, or strndural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandabto tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545, a chamber 2650, one or more sUp members 2655. one or more 
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sealing members 2670. one or more upper sealing members 2675, and one or more 
low«r sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surfeK» 
location. The support member 2626 is further coupled to the expansion cone 2635. 
The support member 2625 Is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick vyire, braided wire, coiled tubing, or drWing 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expanston oone 2835. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and tower sealing nrwmbers, 2675 and 
2680, on the outsMe surface of the expandable tubular ntember 2630 in order to 
optimaliy seal the interface between the expandable tubular member 2630 and the 
weHbore casing 2600 9nd the open hole weHbore sectton 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a kMver sectkm 2685. an IntermediatB sectton 2890. and an upper section 
2695. In a prefsned en^iment. the waH thicknesses of the tower and 
intermediate sections. 2685 and 2690. are less than the wall thickness of the upper 
sedton 2695 In order to optimally fiadHtata the radial expanston of the expandable 
tiibuiar member 2630. 

In a prsfMred embodiment, the tower sedton 2685 of the expandable tubular 
member 2630 houses the slip Jdnt 2840, the end plate 2645, the slips 2855. and the 
sealing members 2670. in a preferred embodiment, the interior portton of the toWer 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2835 and above the end plate defines the chamber 2850. In a preferred 
embodiment, the tower sedton 2685 of the expandable tubular member 2630 further 
indudes one or more of the anchoring devtees described above with reference to 
FIGS, la to 25c. 

In a preferred embodiment, the expandable tubular member 2630 is further 
provided substantially as disdosed In one or more of the foltowing: (1) U.S. utility 
patent appHcation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12^1999. which dainted the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utflHy patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whtoh daimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney dodcet no. 25791.8.02. filed on 2/10/2000. which 
claimed the t>enefit of the filing date of U.S. provisional application no. 60/1 1 9.61 1 , 
attorney docket no. 25791.8; (4) U.S. utiUty patent application serial no. 09/440.338! 
5 attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket ho. 
25791.9. filed on 11/16.1998; (5) U.S. provisk>nal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteatk>n no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh claimed the bemm of the filing date of 
10 U.8. proviskMial appRcation no. 60/12i4,042. filed on 3/1 1/1999; (7) U.S. utility patent 
applfcatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000; 
whteh dalmed the benefit of the filing dates of U.S. provisional applteatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2C6/1999 and U.S. provisional 
appBcatfoh no. 60/164,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
15 US. utility application no. 00511,941. attorney docket no. 25791.16.02, filed on 
2^4^000. whteh dalmed the benefit of the filing date of U.S. prxyvistonal serial no. 
60/121.907. attorney dod(6t no. 25791.16. filed on 2«6/1999; (9) U.S. ufillty patent 
appHcathm no. 09/588.946, attorney dodcet no. 25791.17.02. filed on June 7. 2000, 
whteh claimed the benefit of the filing date of U.S. provistonal patent applcafion 
20 serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09«50.122. attorney dodcet no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal appNcafion 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. atlomey dod(et no. 25791.25, fited on 
25 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
30 fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
atlomey docket no. 25791.39. fited on 11/12/1999, ttie disctosures of which are 
Incorporated herein by r^brence. 

The expanston cone 2635 Is preferably coupted to the support member 2625 
and ttie slip Joint 2640. The expanston cone 2635 te fijrtt»r preferably removably 
35 coupted to the expandabte tubular member 2630. The expansion cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion pone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650, 

In a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
appllcalion serial no. 09M54.130, attorney docket no. 25791.3.02, filed on 
120^1999. which claimed the benefit of the Wing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. flied on 12/7/1998; (2) U.S. 
uWlly patent appRcaUon serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
an 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applk»tk)n no. 60/121,702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502,350, atlomey docket no. 25791:8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatkm no. 60/119.61 1. 
aliDm^ docket no. 25791.8; (4) U.S. utility jMtant Qppncatkxi serial no. 09/440.338, 
atlomey docket no. 25^91.9.02! filed on 11/15/1909, whteh claimed the benefit of 
the fiHng date of U.S. prdvlstonal appilcatton no. 60/108,558, atlomey docket no. 
25791.0. filed on 11/16.1998; (5) U.S. provistonal patent appilcatton no. 60/183,546. 
filed on 2/18«000; (6) U.S. utility patent dpplteatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/1OQ00O, whteh claimed the benefit of the filing date of 
U.S. proviskmal appHcation no. 60/124,042. filed on 3/11/1999; (7) U.S. ulility patent 
appUcatkMi no. 09/612.895. atlomey docket no. 25791.12.02. filed on 2«4/2000, 
which claimed the benefit of the filing dates of U.S. provlstonal applkatton no. 
60/121.841. attorney docket rw. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no; 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit, of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiUty patent appilcatton no. 00/550.122, attomey docket no. 25791.23.02. fited on 
4/28«000. whtoh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoation no. 60/146.203. attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. prpvisional patent appticatiori serial no. 
60rt62.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appUcation no. 6W159.039. attorney docket no. 25791.36. filed on 10/i:J!.1999; (15) 
U.S. proviskmal patent applicatkm no. 60/159.033. attorney docket no. 25791.37, 
Wed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228! 
attorney docket no. 25791.39, filed on 11/12/1999. the disck>sure8 of which are 
incorporated herein by reference. 

The slip Joint 2640 is owpled to the expanston cone 2635 and th^ 
2645; The 9lip Joint 2640 is prefierably adaptei^ to permit the end plate 2645 to be 
axially displaced relative to the expanstonoone 2635. In this manner, the size of the 
chamter 2650 is variable. The slip Joint 2640 may be any number of conventtonal 
commerdaily available slip Jtiints modified in accordance with the teachings of the 
present disctosure. 

S The slip Joint 2640 preferably includes an upper member 2640a. a resilient 

member 2640b. and a tower member 2640& The upper mernber 2640a Is c^^ 
to the expanston cone 2635 and the resilient member 2640b. The upper member 
2640a is movably ooiipled to the tower member 2640b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that permit the passage of 
fluidte materials. The tower member 264Db is couptod to the end plate 2645 and the 
resilient member 2640b. The tower member 2640b Is movably couptod to the upper 
member '2640a. The lower member 2640b pretoraUy includes one or more fluM 
passages 2640ba that pemiit the passage of fluklte materials; The resilient member 
2640c is coupled between the upper and tower members. 2640a and 264bb. The 
resiHerit member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the sHp Joint 2640. the slips 2655. and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the inteftor of the tower sectton 2685 of the expandable tubular member 
2630. The end plate 2645 further adapted to define, in combinatton with the 
expandabto tubutor member 2630. and the expanston cone 2635. the chamber 
2650. 

The chamber 2650 is defined by the Interior portfon of the tower sectton 2685 
of the expandable tubular member 2630 betow the expansion cone 2635 and above 
the end plate 2645. In & preferred embodiment, the.pressurizatton of the chamber 
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2650 causes the expanston cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to nrove upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 artd end plate 2645 are axially displaced within the 
expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced In the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction, in this manner, the chamber 2650 is pressurized by injecting fluWic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relattve to the expandable tubular member 2630. 
during the iitjecUon of pressurized fluidic materials into the chamber 2650, the 
prassurization of the chamt)er 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is liiily extended, the slip 
joint 2640 then displaces the end plate 2645 in the upwarti .axial direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650. 
the end plate 2645 is displaced In the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further prefsrably sealingiy ooupted to the Interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is opthnaily 
pressurized durbfig operation of the apparatus 2620. 

The upper sealing member 2675 is preferably ooupted to the outelde surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 is preferably adapted to fiuidiciy seal the Intertece between 
the radially expanded upper section 2695 of the expandable tubufer memtwr 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional comrnerdally available sealing members, in a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fiuidiciy seal the interface between 
the radially expanded upfwr section 2695 of the expandable tubular member 2630 
and the open hote wellbore section 2605. The lower seaUng member 2680 may be 
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any number of conventional commercially available sealing membere. In a preferred 
embodiment, the lower sealing member 2680 is vitori rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIG. 26a, the apparatus 2620 is preferably positioned within 
the weHbore casing 2600 and the open hole wellbore section 2605 with the 
expand^ tiibuiar member 2630 positioned in overlapping relation to \hd wellbore 
casing 2600. In a preferred emboqiiment. the lower section 2685 of tiie expandable 
tubuter member 2630 Is then anchored to tt» open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato25c. 

As niustrated in FIG. 26b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward 9xial force to tiie 
expansion cone 2635; and/or (2) pressurizing ttie chamber 2650 by Injecting a 
pressurized fluidic material into ttie chamber 2650. 

In a preferred embodiment, ttte expandable tubular lAember 2630 Is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, onoe the slip Joint 2640 is fiiliy extended, the end plate 2645 
is tiien axially displaced in ttie upward direction. In tills manner, the end plate 264^ 
foliows ttie expansion cone 2635: In a preferred embodiment, ttw chamber 2650 is 
pressurized when ttie fricHdnal forces exceed a predetermined value. In ttiis 
manner, ttie axial displacement of ttie expansion cone 2635 Is provided by applying 
ah axial force ttiat is selectively supplemented by pressurizing ttie chamber 2650. 

In an aHemative embodiment, a cornpressible cement and/pr epoxy is 
Injected Into ttie annular space between ttie unexpended portion of ttie tajbular 
member 2630 and ttie wellbore casing 2600 before and/or during ttie extrusion 
process. The compressible cement and/or epoxy is tiien preferably pemiitted to at 
least partially cure prior to ttie initiation of ttie radial expansion process. In ttiis 
manner, an annular sttuctur^l support and fluidic seal is provided around ttie tubular 
member 2630. 

As iHusttated in FIG. 26c, In a prefen^d ennbodiment after ttie expandable 
tubular member 2630 has beeh completely extruded off of ttie expansion cone 2635, 
a new section of wellbore casing is formed ttiat preferably includes ttie radially 
expanded tubular member 2630 and an outer annidar layer of a fluidic sealing 
material. More generally, ttie apparatus 2620 is used to repair or fbmi wellbore 
casings, pipeiiries. and structural supports. 
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Referring initiaily to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular nrwnber to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axialty 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

In a prefenred embodiment, as illustrated In FIG. 28, in step 2705, an 
exparidable tubular meinber 2805 is coupled to a preexisting weUbore casing 2810 
positioned within a 8irt>tenranean fomnation 2815. In a preferred embodiment, the 
weiibore casing 2810 further includes an outer annular layer 2820 of a fhiidic sealing 
material such as. for mample, oemenL The mpandable tubular member 2805 may 
be cdupled to the preexisting weiibore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting staichjre such as. for example, pulling an expansion cone 
through a tubular member, or pushing an expanston cone through a tubular member 
using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 281 0 using one or more 
of the apparatus and methods disclosed In the following: (1) U.S. utility patent 
application serial no. 09«54,139. attorney docket no. 25791.3.02. fited on 
12/3/1999, which claimed the beneffl of the filing date of U.S. piovisionai patent 
application no. 6W11 1.293, attorney docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
utility patent application serial no, 09/510,913, attorney docket no. 25791.7.02, fited 
on 2/23/2000, virfilch claimed the beneTit of the filing date of U.S. provisional 
application no. 60/121,702. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney dodcet no. 25701:8.02, filed on 2/10/2000, whfch 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney dodcet no, 25791.8; (4) U.S. utilrly patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provlstonal applteatton no. 60/108,558, attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
fited on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. fited on 3/11/1999; (7) U.S. utility patent 
appNcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
6a/121,841j attorney docket no. 25791.12, fited on 2/26/1999 and U.S. provisional 
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application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2«4/2000. wtiich claimed the benefit of the filing date of U.S. proviskMial serial no. 
6W121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on Jurw 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appllcatwn no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional applicatiprt 
no. 6W1 31,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S 
provisional applteation no. 60/146,203. attorney docket no: 25791.25. filed on 
7/28/1099; (12) U.s: provisional applicatton no. 60/143.039. attorney docket no. 
25791.28, filed ort 7/8/1W9; (13) U.si proviskmal patent application serial no. 
80/162.671, attorney docket no. 25761.27. fllecl on 11/1/1999; (14) U.S. provisk>nal 
15 appHcatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applteatton no, 60/159,oi33. attorney docket no. 25791.37. 
filed on 10/12/1999; and (18) U.S. provistonal patent applteation no. 60/165,228, 
attorney docket no. 25791.39* filed on 11/12/1 999, the dfectosures of which are 
inoorporat6d herein by reference. In a prefiBrred embodiment, the amount of radial 
20 axpanstonprovWed In step 105 ranges from about 5% to 20%. 

In a pnefarred embodiment, as lllus|rated in FIG. 29, In step 2710, at least a 
portion of the expandable tubular member 2805 is fMrther radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tod 2905 may be any riumber of 
25 conventional radial expanston tools suiteble for applying direct radial pressure to a 
tubular member. In a prefened embodiment, the radial expansion tool 2905 Is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5.014.779 and 5.083,608, the disclosures of whteh are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 
30 expandable tubular nrwmber 2805 provided in step 2710 ranges up to about 5%. in 
a preferred embodiment, the radial contect pressures generated by the radial 
expansion tool 2905 In step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plasttoaliy defomi the expandabte tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portton of the expandable tububr member 2805 that overiaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the e)q)andabie tubular mismber 2805 to provide an Inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided. 

Thus, the method 270) provides a 2-8tep radial expansion process that 
utilizes: (1) a relatively quick nnethod of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the reniaining radial 
expansion. In several alternative embodiments, the method 2700 is used to fomi or 
repair wellbore casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
initially ooupjed to the preexisting structure by axlally displacing an expansion cone 
witNn the expandable tubular member. The expandable tut)ular member Is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have wide application to the fonmatibn and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
effldent and reliable method for forming and repairing wellbore casings, pipelines, 
and structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tiibular inember by axially displacing the expansion cone provide 
from about 5% to 25% of radial expanse, and the subsequent application of direct 
radial pressure to the expandable tabular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optirhaHy achieved in a time efficient and 
reliable rminner. This method and apparatus is parUculariy useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the Interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
between the expansion cone; and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 oentipoise. In a 
preferred embodiment, the Injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefemed embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 
of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into ia second end of the expansion cone. In a prefenred 
embodiment the injecting includes: Injecting lubricating fluid into a tapered first end 
and a second end of ttie expansiori cone, in a preferred embodiinent, the injecting 
Includes: injecUng lubricating fluid into an interior of the expansion cone. In a 
preferred embodiment, the injecting includes: ir^ecUng lubriqaUng fluid through an 
outer surface of the expansion cone. In a preferred embodiment the Injecting 
indudiBs: ii^ecHng the lubricating fluid into a plurality of discrete locations along the 
tralRng edge portion. In a preferred embodiment the iubrirating fluid Includes 
drilfing mud. In a preferred embodiment the lubricating fluid further includes: 
TbrqTrim III, EP Mudlib, and DrinKl-Slid; In a preferred embodiment the lubricating 
fluid includes TorqTrim III, EP Mudlib, and DriDrN-Slid. In a preferred embodiment 
the interface between the expansion cone and the tubular member includes: coating 
the interior surface of the tubular member With a lubricant In a preferred 
embodiment lubricating the interface between the' expansion cone and the tubular 
member includes: coating the interior surface of the tubular member with d first part 
of a lubricant and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefenBd embodiment the lubricant comprises a metelllc 
soap; In a preferred embodinrant the lubricant is selected from the group consisting 
of C-LAJbe-10, C-PHOS-58-M, and C-PHOS-58-R. In a prefenBd embodiment the 
lubricant provides a sliding friction coefflcient of less thari about 0.20. in a preferred 
embodiment the lubricant is chemically bonded to the inferior surfaces of the tubular 
members. In a preferred embodiment the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a prefenred embodiment, the lubricant is 
adhesively bonded to the interior surface of the tubular menibers. In a prefenred 
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embodiment, the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and potyethylenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnjcture, and axially displacing the expansion cone relative to the tubular member 
ty pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 
imperfections of less than about 8 % of the wall thickness, no failure for radial 
expanstons of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method gf coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 
structure, positk>nlng the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axiafly displacing the expanston cone relative to the tut)ular member by puUing the 
expanston cone through, the tubular member, in a preferred embodiment, the 
lubricating fluid includes: BARO-LUB 60U>-SEAL^ brand drilling mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
stnjdure has also been described that includes posHtoning the expandable tubular 
member and an e)q»in8k>n cone within the preexisting structure, anchoring the 
expandable tubular merhber to the preexisting structure, and 
axlaily displacing the expanston cone relatlye to the expandable tubular member by 
pulling the expanston cone through the expandabto tubular member. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
nrmmber to the second tubular member. In a preferred embodiment the threaded 
connection includes: one or more sealing members for sealing the interface between 
the first and second tubular members. In a prefenred embodiment, the threaded 
connection comprises a pin and box threaded cohnectton. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members is 
posittoned adjatent to an end portion of the threaded connectton; and wherein 
another one of the sealing members is ndt positidned adjacent to an end portton of 
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the threaded conrtection. In a preferred embodiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stiructure, and 
axially displacing the expansion cone relative to tiie expandable tubular member by 
pulling the expansion cone ttiroUgh the expandable tubular member. In a preferred 
embodiment tiie expandable tubular member Includes a plurality of tubular 
rnembers having threaded portions that are coupled to one, another by ttie process 
of: coating ttie ttireaded portions of the tubular members with a sealant, coupling the 
threaded portions of ttie tubular members, and curing ttie sealant In a preferred 
enrt)odinnent ttie sealant is selected ftom ttie group consisting of epoxies, 
ttiemiosetting sealing compounds, curable sealing compounds, and sealing 
compounds having poiymerizable materials. In a preferred embodiment ttie mettiod 
furttier includes: initially curing ttie sealant prior to radially expanding the tubular 
members, isind finally curing ttie sealant after radially expanding tilie tubular 
members. In a prefened embodiment, ttie sealant can be stretched up to about 30 
to 40 percent after curing wittiout failure. In a prefenred embodiment ttie sealant is 
resistant to conventional wellbore fluidic materials. In a prefenred embodiment ttie 
material properties of tiie sealant are substantially stable for temperatures ranging 
from about 0 to 450 V. In a preferred embodiment ttie mettiod furttier includes: 
applying a primer to ttie ttireaded portions of ttie tiJbiilar members prior to coating 
ttie ttireaded portions of ttie tubular members witti ttie sealant. In a preferred 
embodiment, ttie primer includes a curing catelyst In a prefentKl embodiment ttie 
primer is applied to the ttireaded portion of one of ttie tubular members and ttie 
sealant is applied to ttie threaded portion of the other one of the tubular members. 
In a prefemBd embodiment, the primer includes a curing catalyst. 

A mettiod of coupling a tubular member to a preexisting structure has also 
been described that includes positioning ttie tubular member and an expansion cone 
wittiin tiie preexisting structure, anchoring ttie tubular member to the preexisting 
. structure, and axially displacing Uie expansion corie relative to the tubular member 
by pulling ttie expansion cone ttirough ttie expandable tubular member. In a 
prefenned embodiment, ttie tubular member includes: a pair of rings for engaging ttie 
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preexisting statcture, and a sealing element positioned between the rings for sealing 
the interface between the tubular member and the preexisting structure. 

A metliod of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular tMwber and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a prefened embodiment, the tubular member 
includes one or more slots. In a prefened embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a preferred embodlmerit, the slots 
are provided at a non-preexpahded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tut>ular 
member to the preexisting stmcture, and axially displacing the expansion cone 
relative* to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment the tubular member 
Includes: a first preexpanded portion, an intermediate portion coupled, to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the intermediate portion. 

A method of coupling a tejbular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stmcture, and axially displadng the expansion cone 
relative to the expandable tubular membier by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expanston cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodintent. Uie increased axial force 
is provided on a random basis. In a prefened embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges frpm about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisflng structure, anchoring the tubular member to the preexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a prefened embodiifnent, pushing the expansion cone Includes: 
injecting a pressurized fluidic material Into contact with the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stmcture, axially displacing the expansion cone relative to the tubular mender by 
pulling the expansion cone through the expandable tubular member, and Injecting a 
curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
witNn the preexisting structure, anchoring the tubiilar member to the prwxisting 
structure by increasing the size of the expansion cone, and axially dlsptodng the 
expansion cone relative to the tubular nnember by pulling the expansion cone 
through the tubularnnember. 

A rfiethod of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member ^nd an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displadrig the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubuiar nnember. 

A method of coupling an expandable tubular member to a preexisttng 
structure has also been described that includes positioning the expandable tubular 
nriember, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting stnicture using the anchoring device, 
and axially displacing the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes positioning the tubular member and 
an expansion cone within the preexisting stmcture, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the (^sttion of an expansion cone within the 
preexisting structure, driving the expandable tubular member onto'the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a prefenred embodiment, the 
first and second directions are different 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
resOient anchor, and axialiy displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the <dxpandabie tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular mmnber to the preexisting structure by: pivoting one or more 
engagement elemente, and axialiy displacing the expansion oorie. In a preferred 
embodiment, pivoting the erigagement elements includes: actuating the 
engagernent elements. In a prefenned embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 
elements. In a preferred embodiment, pivoHrig the engagement elements includes: 
displacing the expandable tubular memfaier. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tut>ular rnember to anchor the expandable 
tubular member to the preexisting structure, and axialiy displacing the expansion 
cone. In a prefened embodiment, tiie fluidic material comprises a barite plug. In a 
prefenned embodinient. the fluidic material tiomprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to ttie preexisting structure by injecting a quantity of a 
hardenabte fluidic material into ttie preexisting structure, at least partially curing ttie 
harderiable fluidic sealing material, and 
axiaHy displacing the expansion cone. 
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A method of coupling an expandable tubular mennber to a preexisting 
staicture has also been described that includes placing the expandable tubular 
nnember and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular mennber in a doWnward direction. 

A method or coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injeding a quantity 
of a first fluldic material haying a first density into the region of the preexisting 
stmcture outside of the expandable tubular member, and irijecting a quantity of a 
second fluidic material having a second density Into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes placing the expandable tubular 
member and an expansion cone Into the preexlstinig structure, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion obhe, and pressuriadng an interior portion of the expandable tubular 
member below the expansion cx)ne. 

A method of coupling an expandable tubular member to a preexisting 
stmctiire has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member 

An apparatus fbr coupling a tubular member to a pree)d8ting stmcture has 
also been described that Includes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular mdmber to the preexisting 
structure, and an expansion oone mdvabty coupled to the expandable tubular 
member and adapted to r^laily expand the expandable tubular member, Including: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the outer suriHace of the tapered first end, and one or more axial flow 
passages fluidldy coupled to the grooves. In a preferred embodiment, the grooves 
include drcurnferential grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a preferred embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embcxiiment, the iaxial grooves extend from the tapered first end of 
the Ixxly to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the IxxJy to the grooves. In a preferred emlxxllment, the axial 
grcxn/es extend from the tapered first end of the body to the second end of the t)ody. 
5 In a preSmed emt>odirnent, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred emtxxliment the axial flow p£»sages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the txxJy to the (grooves. In a pt^eferred embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
preferred embodirnent the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 

15 cross-sectional area of the grooves ranges from about 2X10^ in^ to 5X10^ in^. In a 
prefenned embodiment, the cross-sedional area of VhB axial flow passages ranges 
from about 2X10^ in^ to 5X10r^ in\ In a preferred embodiment, the angle of attack 
of the first tapered end of the boffy ranges from about 10 to 30 degrees. In a 
prefenned embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a prefenred embodiment, the angle of inclination of the axial 
flow passages relative to ttie longitudinal axis of ttie expansion oone is greater ttian 
tile angte of attack of the first tepered end. In a preferred embodiment, tiie grooves 
include: a flow channel haying a first radius of. cun/aturs, a first shoulder positioned 
on one skte of the flow channel having a second radkis of curvature, and a second 

25 shoulder positioned on the omer side of tt>e flow channel having a third radius of 
curvature. In a prefenred embodiment, the first, second and ttiird radii of curvature 
are substentially equal, in a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoukier positioned on one 
skle of tiie fiow channel having a second radius of curvature, and a second shoulder 

30 posittoned on ttie ottier side of ttie flow channel having a ttiird radius of curvature. 
In a preferred embodiment, tiie first, second and ttiird radii of cunmture are 
substentially equal. In a prefened embodiment, ttie second radjus of curvature is 
greater ttian ttie ttiird radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 stnjdure has also been described that includes an expandable tubular men^r, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member In 
a preferred embodinient. the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strenpth that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thidcHMs. no fiaHure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 

0 An apparatus fiy coupling an expandable tubular member to a preexisting 

structure has also been dtecribed that includes an expandable tubular member, an 
anchoring device , adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, ttie expandable tubular member Includes: a first tubular 
member, a second tubular member, and a threaded connectkm for coupling the flret 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connectton includes: one or more sealing membere for sMlng the 
interface between trie first and second tubular members. In a preferred 
embodiment, the threaded connection comprises a pin a^ box threaded 
oonnecUon. In a preferred embodiment, the sealjng membere are positioned 
adjacent to an end portion of the threaded connectton. In a prelened embodiment, 
one of the sealing membere is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not poslttoned adjdoent to 
an end portion of the threaded connection, in a prefened embodiment, the plurality 
of the sealing membere are poslttoned adjacent to an end portion 'of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member Includes: a layer of a 
lubricant coupled , to the interior surface of the tubular member. In a preferred 
embodiment, the lubricant comprises a metalHc soap. In a preferred embodiment. 
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the lubricant is selected from the group consisting of C-Lube-10, C-PHOS-58-M, and 
C-PHOS-58-R. In a prBfened embodiment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant 1$ mechanically bonded to the interior surface of 
the expandable tubular member. In a prefemed embodiment, the lubricant Is 
adhesively bonded to the Interior surface of the expandable tubular member. In a 
preferred embodbnent, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumlsHlcate and pplyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, artd an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular rriember. in 
a prefenPMJ embodbitent, the expandable tubular member Includes: a pair of tubular 
membera having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular membere. In a preferred 
embodiment, the sealant . Is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing oonripounds, and sealing 
compounds having polymerizabte materials. In.a preferred embodbnent, the sealant 
indudM an Initial cure cyde and a final cure c^e. In a preferred embodiment, the 
sealant can be stretchisd up to about 30 to 40 percent without feilure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore .fluidic materials. In a 
prefen«d embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. Ih a prefenwi embodiment, the 
threaded portions of the tubular members Include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that Includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted tp radially expand the expandable tubular member. In 
a prefened embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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lings for sealing the interface between the tutnilar nriember and the preexisting 
stmcture. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular number to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially exparKi the expandable tubular member. In 
a preferred embodiment, the expandable tubular member Includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 
the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described thall includes an exparxJable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture. and an expansion cone movably couplQd to the expandable 
tubular member and klapted to radiaiiy expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an irflermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intenmediate portion. 

An apparatus for oou|4ing an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stnjc&re. ah expansbn cone moyaUy coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular, member, and a 
vatveaUe fluid passage coupled to the anchoring device. 

An apparatus for couplir^ ah expandable tubular member to a preexistihg 
structure has also been described thdt includes a first support member, a second 
support member coupled to the first support mwiber, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, arxl an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting stmcture. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone, in a 
preferred embodiment, the outside diairieter of the expansion cone is greater tt^an 
the Inside diameter of the expandable tubular member, in a preferred embodiment, 
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the outside diameter of the expansion oone is approximatety equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular rnember to a preexisting 
stnjcture has also been described that includes a support member, an expandable 
expansion cof\e coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expanston cone coupled to the support member, and an expandable tubular 
member coupled to the expandal>le expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member iricludes a stotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisOng staidure 
has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular memb«* coupled to the 
expansion cone induding one or mare shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular menriber to a preexisting 
stmcture has ateo been described that indudes a support mern^^ 
an expansion cone coupled tb the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tubular member. In a preferred embodiment, the resilient anchor 
indudes a resilient scroll. In a prefenned embodiment, the resilient anchor indiides 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
indudes: one or more resilient radially oriented elements. In a prefened 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the:expandal>ie 
tubular body, and a release member releasably coupled to the resilient panels 
adapted to contiollabiy release the resiltent panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes a support memljier, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular merinber. including: one or more spikes pivotally coupled to the 
expandable tubular nwrnber for engaging the preexisting structure. In a preferred 
embodiment, the apparatus further includes one or more conesponding actuators 
. for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been desdibed that includes a support merhber, 
m expahston cone coupled to the support member, an expandable tubular member 
coupled to the expandable expanston oone, and an anchor coupted to the 
expandable, tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a prefeired embodiment, the apparatus 
further Includes orw or more corresponding actuators for plvobng the petal baskets. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expanskm 
cone coupled to the support inember. an expandable tubular member coupled to the 
expanston oone. induding: a slotted portkm provided at one end of the expandable 
tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that IndudjM a support member, an expanston 
cone, an expandable tubular member coupled to the expanston oone. a coupling 
device coupled to the support merhber and an end portion of the expandable tobular 
membw, and a mass coupled to the end portion of the expandat>le tubular member. 
In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yiekJ strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member Including a fluid 
passage, an expanston cone coupled to the support member, an expandable tubular 
member coupled to the expansion cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint a fluid chamber coupled to the fluid passage, 
the fluid chanit)er defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular memk>er to a preexisting structure has been 
5 described^ ttiat Includes positioning the tubular member and an expansion cone 
within the preexisting structure, axially dlsplactng the expansion cone, removing the 
expansion cone, and applying direqt radial pressure to the first tubular member. In a 
prefenred embodiment, axially displacing the expansion cone Includes pressurizing 
at least a portion of the interior of the tubular nriember. In a preferred embodin^ent, 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefenred emt>odiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includles: displacing the 
expansion cone Into the tubular member, in a pireferred embodiment, axially 

15 displacing the expansion cone includes: displacing the expansion cone out of the 
tubular mennt>er. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a prefenred enrrixxliment, 

20 applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred enibodiment, the preexisting structure 
includes a wellbdre casing. In a prefened embodiment, the preexisting structure 
includes a pipeline, in a preferred embodiment, the preexisting structure includes a 
structural Support 

25 An apparatus also has been described that includes* a tubular member 

coupled to a preexisting structure. The tubular meniber is coupled to the preexisting 
staicture by the process of: positioning the tubular member and an expansion cone, 
within the preexisting stmcture, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 prefenred embodiment, axially displadng the expansion cone includes: pressurizing ^ 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially dtepladng the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefened embodiment, axially dispilacfng the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displacing the expansion cone Includes: displadng the 



expansion cone Into the tubular menrUwr In a preferred enibodlment. axially -i 
displacing the expansion cone Includes: displacing the expansion cone but of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone -i 
radially expands the tubular member by about 10% to 20%. In a preferred 
5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radiar pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting sthjcture includes a wellbore 1 
casing. In a preferred entbodiment, the preexisting structure includes a pipeline. In 

10 a preferred embodiment, the preexisting structure Includes a structural support. "1 
ANhough this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a vvide range of 1 
modHications, changes, and substitutibns. In some instances, ohe may employ 
some features of the present invenfion without a oonresponding use of the other "| 

15 features. Aoebrdingly. it is approprfate that readers should construe the appended . 

claims broadly, and in a manner consistent with the scope of the invention. H 
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CLAIMS 

1. An apparatus, comprising: 

a tubular member OHipled to a preexisting stmcture; 
wherein the tubular member is oxipled to the preexisting structure by the 
process of. 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

, axially displacing the expansion cone; 

removing the expansion cone; and ' 
applying direct radial pressure to the tubular member. 

2. The apparatus of daim 1 . wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

3. The apparatus of daim 1 , wherein axlaHy displadng the expansion cone 
indudes: 

Infecting a fluidic material Into the tubular member. 

4. The apparatus of daim 1 , wherein axially displadng the expansion cone 
indudes: 

applying a tisnslie force to the expansion cone. 

5. The apparatus of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular member. 

6. The apparatus of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansldn cone out of the tubular member. 

7. The apparatus of dahn 1 , wherein axially displsnlng the expansion cone 
radially expands the tubular member by 10% to 20%. 
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8. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular meml)er radially expands the tubular member by up to 5%. 

9. The apparatus of daim 1, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

10. The apparatus of daim 1 . wherein the preexisting stmdure indudes.a 
weilbore casing. 

1 1 . The apparatus of daim 1 , wherein the preexisting stnicture Indudes a 
pipeline. 

12. The apparatus of daim 1 , wherein the preexisting structure indudes a 
stnictural support 
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1 . A method of coupling an expandable tubular member, to a preexisting 
stmcture, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5. structure; 

anchbring the tubular member to the preexisting stmcture; 
axiaily displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular memben and 

lubricating the interfeoe between the expansion cone and the tubular 
10 member. 

2. The niethod of claim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interfece between the 
15 expansion a)ne and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

20 4. The nmthod of d^im 2, wherein the Ir4edingindud(9s: 

injectihg lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The nnethod of daim 2, whereir) the injeding indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 
35 injecfing lubricating fluid Into an interior of the expansion cone. 
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9. ThenTOthodofdaim2,v»^reinthelnje<«ngindudes:^ 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The niethod of claim 2, wherein the injecting indudes: 

injecting the lubricating fluid into a plurality of discrete k>cations along the 
trailing edge portion. 

11. The nriethod of clain[i2i wherein the lubricating fluid 
10 drilling mud. 

12. The method of claim 2, wherein me lubricating fluid further indudes: 
TorqTrimlll; 

EPMudlib;and 
15 DrillN-Slld; 

13. The method cf daim 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
20 DrillN-Slid. 

14. The nM9thodorcbim1, wherein lubricating the 
expansion cone and the tubular member Indudes: 

coating the interior surface of the tubular rneniber with a 1^^ 

25 

1 5. The method of daim 1 , wherein lubricating the interface between ttie 
expansion cone and the tubular member indudes: 

coating tti^ interior suri^ of the tubular member witti a first part of a 
lubricant; and 

30 applying a second part of tiie lubricant to the interior surface of the tubular 

member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of dalm 14, wherein the lubricant is selected from the group 
consisting of C-Lut)e-10, C-PHOS-58-M, and C-PHOS-58-R. 

18. The method of claim 14, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

1 9. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfeces of the tubular members. 

20. The method of daim 14, wherein the lubricant is mechanically bOTKled to the 
interior surfaces of the tubular members. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surfoce of the tubular members. 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisillcate and polyethylenepolyamihe. 

23. A method of coupling a tubular nriember to a preexisting strudure, 
comprising: 

positioning the tiibUlar oiember and an expansion cone within the preexisting 
structure; 

anchoring the tubular nrnmber to the preexisting stru^ 

axtally displadng the expansion cone relative to the tubiiiar member by 
pulling the expansion cone through the tubular memben 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the waU thickness; 

no failure for radial expanstons of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubulair member to a preexisting stnicture, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; and 
axiatly displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular nriember. 

10 25. Tlie method of claim 24, wtrereln the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL~ brand drilling mud lubricant. 

26. A rnethod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 positioning the expandable tubular nriember and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 
20 wherein the expandable tubular hiember includes: 

a first tubular member, 
a second tubular member, and 

a threaded connection for coupling the f^t tubular member to the second 
tubular member, the threaded connection including: 
25 one or more sealing members for sealing the ihteifabe between the flrBt and 

second tubular members. . 

27. The method of claim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

30 

28. The method of daim 26, wherein the sealing members are position^ 
adjacent to an end portion of thei threaded connection. 

29. The method of dalm 26, wherein one of the sealing members is positioned 
35 adjacent to an end portion of the threaded connection; and wherein another one dl 
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the sealing members is not positioned adjacent to an end portion of the threaded 
oonnection. 

30. The method of dalm 26, wherein a plurality of the sealing memt)ers are 
positioned adjacent to an end portion of the threaded connection. 

31 . A nr)6thod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

arichoring the expandable tubular member to the preexisting structure; and 

axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portidns that are coupled to one another by the process 
iof : coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant 

32. The method of dalm 31. wherein the sealant Is selected from the group 
consisting of epoxles. thenfnMotting sealing con 

oompoundSp and sealing compounds having polymerizable niaterials. 

33. The method of dalm 31, further induding: 

initially curing the sealant prior to radially expanding the tubular members; 
and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of claim 31 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of claim 31 . wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^F. 

37. The mettiodofdaim 31, further including: 

5 applying a prinier to the threaded (K)rtions of the tubular membere ^ 

coating the threaded portions of the tubular members with the se^^ 

38. The method of ddlm37/whereln the primer indudes a curing catalyst ^ 

10 39. The method of daim 37, wherein the primer is applied to the threaded portion ^- 
of one of the tubular membens and the sealant is applied to the threaded portton of 
the other one of the tubular members. 1 
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40. The method of datm 37, wherein the primer indudes a curing catalyst. 



41 . A method of coupling a tubular member, to a pree}dsting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular member to the preexisting strndure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion pone through the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting strndure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular niember and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansbn cone relative to the expandable tubular 
member by pulling the expansion conis thiiough the expandable tubular menrtber. 
35 wherein the tubular member indudes one or more slots. 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a norv- 
preexpanded portton of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axialiy displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular menAier includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion Induding a 
sefiAng elemeht; arkl 

a second preexpanded portion coupled to the intenmedlate portion. 

46. A method of coupling a tubular membet* to a preexisting stmcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure: and 

axialiy displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the exparidabie tubular member by 
. applying an axial force to the expansion cone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of claim 46, wherein the increased axial force is provided on a 
periodic basis. 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of daim 46, wherein the ratio of the increased axial force to the 
5 sut>8tantialiy constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular menrtit>er and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 
axially disptadng the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone throi^h the expandable tubular 

member. 
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52. The method of daim 51 , wherein pushing the expansion cone indudes: 

injecting a pressurized fluidic material into contact with the expansion cone. 



53. A method of coupling a tubular member to a preesdstirig structure, 
20 oomprisihg: 

positioning the tubular member and an expansion borie within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 
axially displaidng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member; and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure^ 
30 comprising: 

posittoning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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axteilly displacing the expansion cone relative to the tubular nr)emt>er by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
.5 comprising: 

positioning the tubular member and ah expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture by heating a 
portion of the tubular member, and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone ttirough the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting . 
structure, comprising: . 

IS positioning the expandable tubular n)enfit)er. an e 

anchoring device within the preexisting structure; 

positioning ttie anchoring device above ttie expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
ttie anchoring device; and 
20 axially displacing the expansion cone. 

57. A mettiod of coupling an expandable tubular member to a preexisting 
structure, oomprisjng: 

positiohing ttie tubular member and an expansion cone wittiin ttie preexisting 
25 structure; 

explosively anchoring ttie tubular member to the preexisting structure; and 
axially displadng ttie expanstoh cone relative to tt« tubular rnemt^^ 

58. A mettiod of coupling an expandable tubular to a preexisting structure, 
30. comprising: 

fixing ttie position of an expansion cone wittiin ttie preexisting structure; 
driving the expandable tubular memt>er onto the expansion cone in a first 
direction; and 

axially displadng the expansion cone In a seoond direction relative to ttie 
35 expandable tubular member; 
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wherein the first and seoond directions are different 

59. A nrmthod of coupling an expandable tubular member to a preexisting 
structure, comF^sing: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor; and 

axiaily displacing the expansion cone within the expandable tubular member. 

60. A method of coupling ah expandable tubular member to a preexisting 
structure, oomprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting staicture by: 
pivoting one or more engagement elements; and 
axiaily displacing the expansion cone. 

61. The method of daim 60. wherein pivoting the engagement elements 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 

indudes: 

piadng a quantity of a fiuidic material onto the engagernem elen^ 

63. The method of daim 60. wherein piyoting the engagement elements 
indudes: 

dispiadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular meml>er and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axlally displacing the expansion cone. 

65. The method of daim 64, wherein the fluidic material comprises a barite plug. 

66. The method of claim 64. wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting structure; 

. anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenable fluidic material into the preexisting stmcture; 

at least partially curing the hardenable fluidic sealing material; and 

axially displacing the expansion cone, 

68. A method of coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

6g. A method of coupling an expanctable tubular nriember to a preexisting 
stmcture, comprising: 

placing the expandable tubular member and ari expanston cone within the 
preexisting striK^ture; 

injecting a quantity of a first fluidic material haying a first density into the 
region of the preexisting stmcture outside of the expandable tubular memben and 

Injecting a quantity of a second fluidic materiel having a second density into a 
portion of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the flrst density. . 

70. A method of coupling an expandable tubular member to a preexisting 
stmcture, oomprisirig: 
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pladng the expandable tubular member an 
preexisting structure; 

anchoring the e)q;>andable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 • A meSKxl of coupling an expandable tubular member to a preexisting 
structure, bomprisirig: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupBhg a tutnjlar member to a preexisting structure, 
comprising: 

an expandable tubuiarnrtember; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting struchjre; and 

an expansion cone movaUy coupled to the expandable tiibular member and 
adapted to radially expand the expandablis tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves fomied in the outer surface of the tapered first end; and 

one or more axial flow passages fluididy coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves comprise drcumferehOal 
grooves. 

74. The apparatus of daini 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72. wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72. wherein ttie axial flow pas»^ 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 Iriches iri the drcurnfereritial direction. 

78. The apparatus of claim 76, wherein the axial grooves extertd from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the gnxyves. 

10 80. The apparatus of daim 76. wherein the axial grooves extend from tte 
tapered first end of the body to the second end of the body . 

81 . The apparatus of daim 72. whenain the 9xial flow passages are positioned 
within the housing of the e^qyansion pone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81. wherBin the »dal flow passages 
20 tapered first erKJ of the body to the second end of the t)ody. 

84. The apparatus of daim 83. wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83. whisrein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83. wherein one or more of the axial flpw passages 
indude filters. 

30 ♦ 

87. The apparatus of daim 72. wherein the cross secHbnal area of the grooves is 
greater than the <mss sectibnal area of the axial flow passages. 

88. The apparatus of daim 72. wherein the cross^ctional area of the grooves 
35 ranges from about 2X10^ in' to 5X1ff^inl 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from at)out 2X1(r* In^ to 5X10"^ inl 



5 90. The apparatus of daim 72, wherein the angle of attadc of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91. The apparatus of claim 72, wherein the grooves are concentrated in a trailing 
edge portion (rf the tapered first end. 

10 

92. The apparatus of daim 72, wherein me angle of indihation of tt^^ 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 
' a fiowchanriel having a first radius of curvature; 
a first shoulder positioned on one side of the flow chiannel havihg a second 
radius of curvature; and 

a second shoukier positioned on the other side of the flow Chan 
20 third radius of curvaUjre. 

94. The apparatus of dairrt 93, wherein the first, second and third radii of 
cun^ture are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passiages indude: 

a flow chanr)el haying a first radius of curvature; 

a first shoulder posittoned on or^e skle of the fiow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other sMe of the fiow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, whjsreiri the first, second and third radii of 
curvature are substantially equal. 
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^ 97. The apparatus of dalm 95, wherein the second radius of curvature is greater 

than the third radius of curvature. 

98. An apparatus tor coupling an expandable tubular member to a preexisting 
^ 5 structure, comprising: 

an expandable tubular member. 
^ an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member Includes: 
an annular member, having: 
a wail thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; . 
15 imperfections of less than iabout 8 % of the wall thickness; 

r no failure for radial expansions of up to about 30 %; and 

ho necking of the walls of the annular member for radial expahstons of up to 
r about25%. 

20 99. An apparatus fbr coupling an expandable tubular member to a preexisting 
structure, comprising: 
r- an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
^ the preexisting structure; and 

25 an exf^nsion cone movably coupled to the expandable tubular member and 

^ adapted to radially expand the expandable tubular memt>er; 

wterein the expandable tubular member includes: 
a first tubular member, 
a second tubular member; and 
30 a threaded connectton for coupling the first tubular member to the second 

P tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
P second tubular members. 
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100. The apparatus of daim 99, wherein the threaded connection comprises a 
pin and box threaded connection. 

101 . The apparatus of daim 99. wherein the sealing niemlMrs are positioned 
adjacent to an end portion of the thrscided connection. 

102. The apparatus of daim 99, wherein one of the sealing memt)ers is posHiorted 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memtiere is not positioned adjaceint to an end portion of the threaded 
connection. 

1 03. The apparatus of daim 99. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an mpandable tubular member to a preexisting 
structure, comprising: 

an laxpandable tubular member: 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structLve; and 

an expansion cone movably cou|}ied to the eixpandable tubular member and 
adapted to radially expand the Expandable tubular meinben 

wherein the expandable tubular member indudes: 

a layer erf a lubricant coi^led to the interior surface of the tubi^r inember. 

i 

105. The apparatus of daim 104. wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-58-M, and C-PHOS-58rR. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
coefRdent of less than about 0.20. ^ . 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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1 09. The apparatus of daim 1 04, wherein the lubricant is mechanically bonded to 
the intertor surfoce of the expandable tubular member. 

i ' 

110. The apparatus of daim 104, wherein the lubricant Is adhesively bonded to 
^ 5 the interior surfece of the expandable tubular member. 

^ 111. The apparatus of daim 110, wherein the lubricant indudes epoxy, 

molybdenum disulfide, grephite, aluminum, copper* alumte^^^ 
polyethyienepolyamine. 

^10 

1 12. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 
^ an anchoring device adapted to couple the expandable tubular member to 

19 the preexistingi structure; and 
r an expansion cone nrK)vably coupled to the expandable tubular meml^ 

adapted to radially expand the expandable tubular memben 
. r wherein the expandable tubular member Indudes: 

a pair of tubular members having threaded portbris coupled to one another, 

:p 20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
\_ consisting of epoxies, therrnosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polynrierizable nriateria^^^ 

U4. The apparatus of daim 1 12, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
r about 30 to 40 percent without ^ilure. 

p 116. The apparatus of daim 1 12, wherein the sealar^t is resistant to conventional 

wellbore fluidic materials. 

^ 35 



141 



1 17. The apparatus of daim 1 12, wherein the material properties of the sealant 
are substantialty statrie for temperatures ranging from about 0 to 450 

118. The apparatus of claim 1.12, wherein the threaded portions of the tubular 

5 members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture. comprising: 

10 an expandflibie tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nfK>vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular rhember, . 
15 wherein the expandable tubular rnerhberiridudes: a pair of rings for 

engaging the preexisting strucbire; and 

a sealing denrient posiUoned between the ririgs for sealing the Interfaw 
between the tubular rhember and the preexisting structure. 

20 120; An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular memt>er to 
the preexisting structure; and 
25 an expansion cone movatriy coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes one or more slots. 

1 21 . The apparatus of daim 1 20, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

12Z The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular rnember. 



142 



1 23. An apparatus for coupling an expandable tubular member to a preexisting 
structure, omiprising: 

an expandable tubular member, 

an andioring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone niovably coupled to the expandable tubular member and 
adapted to radially expand the expandat)ie tubular member; 

wherein the expandable tubular member includes: 

a first preexpanded portion; 

an intenrradiate portion coupled to the first preexpanded portion including a 
sealing dement; and 

a second preexpanded portion coupled to the intemnediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisirig: 

ar) expandable tubular member; 

an anchbring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone nrnvably coupled to the expandable tubular mmber and 

adapted to radially expand the expandable tobular memben 

a vaWeable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
sfmctune, comprising: 

a first support member, 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member; 
an expandable tubular member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of dalm 125, wherein the outside diameter of the expansion 
cone is greater than the Inside diameter of the expandable tubular member. 
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1 27. The apparatus of daim 1 25. wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexteting 
structure, comprising: 

a first support member, 

a second support member coupled to the first support member, 
an expansion cone coupled to the first support nrwmben 
an mpandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
«tepted to couple the expandable tubular member to the preexisting stnjcture. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
structurSp comprising: 

a support memben 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupKng an expandable tubular member to a preexisting 
structure, comprising: . 

a support member; 

an expandable expansion cone coupled to the support member and 

an expandable tubular menriber coupled to the expandable expansion cone. 

1 31 . The apparatus of daim 1 30, wherein the expandable tubular membdr 
includes one or more anchoring devices. 

132. The apparatus of daim 130» wherein the expandable tubular member 
indude$ a slotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member; 

an expanston oone coupled to the support member, 
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an expandable tubular niember coupled to the expansion cone including one 
or more shape ntenxHy metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member, 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupijdd to the expandable tubular member. 

1 35. The apparatus of daim 1 34, wherein the resilient anchor Includes: 
15 a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor indudes: 
one or nu)re resilient amis. 

20 1 37. The apparatus of daim ^34, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

1 38. The apparatus of daim 1 34, wherein the i^illent anchor is adapted to miate 
with the expansion cone. 

25 

1 39. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
30 ' controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone coupled to the support member; . 
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an expandable tubular niember coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular mennber. including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preeMsting structure. 

141 . The apparatus of dalm 140. further including one or more corresponding 
actuators for pivoting the spikes. 

1Q 142^ An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

a support member, 

an expanskm oone coupled to the support member; 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

ah anchor coupled to the expandable tubular member, including: 
one or mere petal baskets pivotally coupled to the expandable tubular 
memt>er« 

20 143. The apparatus of dalm 142, further including oneor more oonresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member, 

an e)q)ansk)n cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone, including: 

a sbtted portton provMed at one end of the expandable .tubular member. 

30 145. An apparatus fbr coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 
an expanston cone; 

an expandable tubular member coupled to the expanston cone; 
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a coupling device coupled to the support memt)er and an end portion of the 
expandable tubular memben and 

a mass ooupled to the end portion of the expandable tubular member; 

wherein the weight of the mass is greater than about SO to 100 % of the yield 
strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular meimber to a preexisting 
structure, comprising: 

a support member including a fluid passage; 

ah expansion cone ooupled to the support member, 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip Joint; 

a fltild ch^unber coupled to the fluid passage, the fluid chamber defined by 
the-interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

Injecting a fluidic materlalinto the tubular member. 



1 SO. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 
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applying a tensile force to ttie expansion cone. 

151 . The method of dalm 147, wherein axially displacing the expansbn cone 
includes: 

5 displadng the expansion cone into the tubular nriember. 

152. The method of daim 147, wherein axialiy displacing the expar>sion cone 
includes: 

displacing the expansion cone out of the tubular member. 

10 ^ 

• '* . * 

153. The method of claim 147, wherein axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
15 tubular member radially expands the tubular member by up to about 5%. 

155. The rnethod of claim 147, wherein applying direct radial pressure to the 
tubular member Indudes applying a radial fbrbe at discrete locations. 

20 156. The nriethodof clalm 147, wherein the preexisting 
welibore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

158. The m^hod of claim 147, wherein the preexisting structure indudes a 
structural support. 

1^9. An apparatus, comprising: 
30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting structure by the 
processor 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displacing the expansion cone; 
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r removing the expansion cone; and 

applying direct radial pressure to the tubular niember. 

r- 

160. The apparatus of daim 159. wherein axiaily displacing the expansion cone 
^ 5^ includes: 

pressurizing at least a portion of the interior of the tubular member 

161 . The apparatus of daim 159, wherein axiaily dtepladng the expansion cone 
indudes: 

10 Injecting a fluidicmaterialinto the tubular rnember. 

162. The apparatus of daim 159. wherein axiaily displadng the expansion cone 
indudes: 

r applying a tensile force to the expansion oone.^ 

15 

ir 163. The apparatus of daim 159, wherein axiaily displadng the expansion cone 

i indudes: 

.r dispiadng the expansion cone into the tubular nienite 

;! • ' . • ■ 

i • • • • . • 

ip 20 164. The apparatus of daim 159, wherein axiaily displadng the expansion cone 

indudes: 

displadng the expansion cone out of the tubular member. 

1 65. The apparatus of daim 1 59, wherein axiaily displadng the expansion cone 
25 radially expands the tut)ular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of claim 1 59, wherein applying direct radial pressure to the 
tubular rnember Indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting structure indudes a 
weObore casing. . 

35 
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169. The apparatus of claim 159. wherein the preexisting structure includes a 
pipeline. 



170. The apparatus of daim 159, wherein the preexisting structure includes a 
5 structural support. 

171. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for andioring the tubular member to the preexisting structure; 
means for axially displadhg the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

rnrans for lubricating the interfeoe between ttm expansion cone and the 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular nfienr4)er 

means for injecting a lubricating fluid into the trailing edge of the interfeioe 
20 between the expansion cone and the tubular mernt)er. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting iubrioiting fluid into a tapered end of the expanskxi cone. 

1 75. The system of claim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end ofthe expansion cone. 

1 76. The system of daim 1 72. wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 
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The system of daim 172, wherein the means for injecting indudes: 
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means for injecting lubricating fluicJ into a tapered first end and a second end 
of the expansion cone. 



178. The system of claim 172, wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72, wherein the means for injecting includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

10 

180. The system of daim 172, wherein the means for injecting indiides: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

IS 181. The system of daim 172, wherein tiie lubricating fluid comprises: 
drilling mud* 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

20 EPMudlib;and 
DrillN-Stld. 

1 83. The system of daim 172, wherein ttte lubricating fluid comprises: 
TorqTrimlll; 

25 . EP Mudlib; and 
DrillN-Slid. 

184. The system of claim 71 1 , wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

30 means for coating the interior surface of the tubular member with a lubricant. 

185. The system of daim 171. wherein the means for lubricating tile interfeica 
between tine expansion cone and ttie tubular member indudes: 

means for coating the interior surface of ttie tubular member with a first part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tubular niemt>er. 

186. The system of daim 184. wherein the lubricant comprises a metallic soap. 

1 87. The system of daim 1 84, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

1 88. The system of daim 184, wherein the lubricant provides a sliding friction 
10 coefficient of less than about 0.2d. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 190. The system of daim 184/wherein the lubricant is mechanically bonded to the 
interior surfaces of thd tubular ftiembers. 

191 . The system of daim 1 84, wherein the lubricant Is adhesively bonded to the 
interior surface of the tubular memt^rs. 

20 \ ■ 

192. The system of daim 184. wherein the lubricant Indudes epo)^. molybdenum 
disulfide, graphite, aluminum, copper, alumisHicate and poiyethylenepotyamlne. 

193. A system for ooupli^ a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular rtieriiber and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and . 

axialiy displadng the expansion cone relative to the tubular nriember by 
30 pulling the expansion cone through the tubular member 

wherein the tubular member indudes: 

an annular meiiit)er, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfectkxis of less than about 8 %ofthe wait thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about25%. 

1 94. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axialty displadng the expansion pone relative to the tubular member by 
puHing the expansion cone through the tubular nienfiber 

195. The system of dalm 194, wherein the'lubricating fluid comprises: 
1& BAR0-LUB60I^SEAL'»bran^ drilling mud lubricanL 

1 96. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stnicture;and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular nr)ember, and 

a threaded connection for coupling the first tubular member to the seoDnd 
30 tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

197. the system of dalm 196, wherein the threaded connection comprises a pin 
35 and box threaded connection, 
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198. The system tif dairh 196, wherein the sealing memt>er8 are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of daim 196, wherein one of th^ sealing memt)ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memt)er8 is not posttior\ed adjacent to an end portion of the threaded 
cohnectton. 

10 200. The system of daim 1M. wherein a plurality of the 

positioned adjacent to an end portipn of the threaded connection. 

201 . A system for coupling an exparuJable tubular memt>er to a preexisting 
structure, comprising: 
15 means for positioning the expandable tubular member and ah expansfon 

cone Within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone relative to the expandable 
20 tubular merrd>er by pulling the expansion cone through the eixpandable tubular 
member, 

wherein the expandable tobular member indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular merrt)ers; and 
curinjg the sealant 

20Z The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, thenmosetting sealing compounds, curable sealing 
compounds, and sealing compounds having pdymerizable materials. 

203. The system of daim 201, jfurtherinduding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tubular 
memt)ers. 



204. The system of claim 201 , wherein the sealant can t>e stretched up to atxxjt 
5 30 to 40 percent after curing without feilure. 

205. The system of daim 201 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

10. 206. The system of daim 201 , wherein the material properties of the sealant are 
sut>stantially stable for temperatures ranging from about 0 to 450 ^F. 

207. The system of daim 201, further induding: 

means for applying a primer to the threaded portions of the tubular menibers 
15 prior to coating the threaded portions of the tubular members with the sealant. 

208. The system of daim 207, wherein the primer indudes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular members. 

210. The system of claim 207^ wherein the primer indudes a curing catelyst. 

25 211. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axialiy displadng the expansion cor>e relative to the tubular memt>er by 

pulling the expansion cone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; fiind 
a sealing element positioned between the rings for sealing the interface 
35 between the tubuter rriembier and the preexisting structure. 
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212. A system.for cx)upling a tubular member to a preexisting structure, 
comprising: 

positiming the expandable tubular member and an expansion cone witliin 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 
wherein the tubular member includes one or more slots. 

10 

21 3. The system of daim 21 2, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system oT daim 212, wherein the slots are provided at a non- 
15, preexpanded portion of the tubular nriember. 

215. A system for coupling a tubular member to a premisting structure, 
comprising: 

positioning the.e)qpandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member includes: . 
25 a first preexpanded portion; 

an intennediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

30 21 6. A system for coupling a tubular nrember to a preexisting strudure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by puHing the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of daim 216« wherein the increased axial force Is provided on a 
periodic basis. 

218. The system of daim 216, wherein the increased axiai force is provided on a 
random basis. 



219. The system of daim 216, wherein the ratio of the increased axial force to the 
1 5 substentially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within ttie 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting strudure; and 
means for axially displadng the expanston cone relative to ttie expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 
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221. The system of daim 220, wherein the means for pushing the expansion cone 
includes: 

means for injecting a pressurized fluidic material into conted with ttie 
expansion cone. 



222. A system for coupling a tubular member to a preexisting strudure, 
comprteing: 

means for positioning the tubuter member and an expansion cone witiiin the 
preexisting structui:e; 
35 . means for anchoring the. tubular member \q the preexisting strudure; 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member, 
and 

means for injecting a curable fluidic sealing material between the tubular 
member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular nriember to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansbn cone within the 
preexisting stmcture; . 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

rneans for axially dispiadng the expanston cone relative to the tubu^^ 
member by pulling the expansion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means fbr positioning the tubular member and an expansion cone within the 
preexisting structure; 

means fbr anchoring the tubular member to the preexisting structure by 
heating a portion of the tubular member; and 

means fbr axially displacing the expansion cone relative to the tubular 
. member by puliirig the expansion cone through the tubular member. 

225. A system for coupUng an expandable tubular member to a preexistirig 
structure, comprising: 

nneans for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
stnjcture using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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r- means for posHioning the tubular member arxl an expan^^ 

preexisting structure; 

^ means for explosively anchoring the tubular member to the preexisting 

: structure; and 

^ 5 means for axially displacing the expansion cone relative to the tubular 

I member. 

n 

227. A system for coupling an expandable tubular to a preexisting stnKture. 
comprising: 

10 mrahs for fbdng the position of an expansion cone, within the preexisting 

structure; 

^ means for driving the expandable tubularmember onto the expansion cone 

in a first direction; and 

r means for axially displacing the expansion cone in a second direction relative 

' 15 to the expandable tubular member, 

n wherein the first and second directions are different. 

r- . 228. A system for coupling an expandable tubular rnember to a preexisting 

structure, comprising: 

p. 20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 
^ means for releasing the resilient anchor, and 

means for axially displacing the expansion cone within the expandable 

tubularmember. 

r 25 

229. A system for coupling an expandable tubular niember to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
P . an anchor into the preexisting structure; 

30 means for anchoring the expandable tubular member to the preexisting 

r stnjcture that includes means for pivoting one or more engagement dements; and 

means for axially displacing the expanston cone. 
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230. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 
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means for actuating the engagenient elennents. 

231. Thesystemof claim 229, wherein the nrieans for ph/oting the eng^ 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. Thesystemofciaim 229« wherein the means for pivoting the engagement 
elements includes: 

10 nrteans for displadng the expandable tutnjlarmenit>er. 

233. A system for coupling an expandable tubular member to a pree)dsting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
15 into the preexisting stnicture; 

means for placing a quantity of a fluidic material onto the expandable tubglar 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion cone. . 

20 234. The system of 'daim 233, wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stnicture by injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic seating material; and 
means for axially displadng the expansion cone. 

237; A system for coupling an expandable tubular niember to a preexisting 
35 structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, oorr^rising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; 
10 rneans for injecting a quantity of a first fluidicrnateriaiha^^ 

Into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for ir^efcUng a quantity of a second fluidic material having a isecond 
density into a portion of the expandable tubular member below the expansion oone; 
1 5 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular rnernber to a preexisting 
structure, comprising: 

nrieans for piadng the mpandaMe tobular rneniber and an expansion 
20 into the preexisting structure; 

means for anclx)ring the expandable tubular memt)er to the preexisting 
stnjdure; 

means for applying an axial force to the expansion cone; and 
mean^ for pressurizing an interior portion of the expandable tubular nnember 
25 below the expansion conis. 

240. A system lor coupling an expandable tubular member to a preexisfting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 Into the preexisting structure; and 

means for applying an axial force to the expandat>le tubular member. 

241 . A system for qoupling a tubular member to a preexisting structure, 
comprising: 
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means for positioning the tubular memt)er and an expansion corxe within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for remoy[ng the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone Indudes: 

means for injecting a fluidic material irito the tubular member. 

15 

244. The system (rf claim 241 , wherein the means for axially displadng the 
expansion opne Jndudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 . wherein the means for asdally displadng the 
expansion cone Indudes: 

meians for displadng the expansion cone into the tubular member. 

246. The systerh of daim 241 . wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241, wherein the means for axially displadng the 
expansion cone radially expands the tubular rnember by about 10% to 20%. 
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248. The system of daim 241 , wherein the means for applying dired radial 
pressure to the fhst tubular member radially expands the tubular rnember by up to 
about5%. 
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249. The system of daim 241 . wherein the means for applyir)g direct radial 
pressure to the tubular memt>er includes means for applying a radial force at 
discrete locations. 

250. The system of daim 241 , wherein the preexisting structure includes a 
wellbore casing. . 

251 . The system of daim 241 . wherein the preexisting structure indudes a 
pipeline. 

252. TTie system of daim 241 , wherein the preexisting structure indudes a 
structural support 
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